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To  His  Excellency ,  Governor  J,  P,  Eagle, 

Sir: 

I  have  the  honor  to  submit  herewith  the  First 

Annual  Report  of  the  Experiment  Stations  of  the   Arkansas 

Industrial  University, 

I  am,  Sir,  most  respectfully ,  your  obedient  servant, 

ALBERT  E,  MENKE, 

^^^  ^^  Director. 


P^KF^CSE. 


ObN  submitting  this  our  First  Annual  Report,  we  cannot  state  too 
^"  strongly,  that  Agricultural  Experiments  are  necessarily  slow,  and 
u  require  the  utmost  care  and  attention  to  details ;  therefore  we 
(3j  trust  that  our  readers  will  not  be  too  impatient  for  bulletins.  We 
do  not  desire  to  publish  a  number  of  inconsequential  papers,  but  will 
endeavor  to  issue  work  that  is  of  value. 

The  great  interest  taken  in  our  work  by  the  White  River  Stock 
Breeders'  Association,  has  induced  them  to  purchase  a  valuable  piece 
of  land  at  Newport,  which  will  be  devoted  wholly  to  grass  experiments. 
We  cannot  let  this  opportunity  pass  without  publicly  thanking  our 
volunteer  co-workers,  Messrs.  Bordeaux,  Jarman  and  Hale  for  the 
^reat  personal  trouble  and  attention  that  they  have  devoted  to  their 
experiments  in  order  to  secure  thoroughly  reliable  results  and  benefit 
their  fellow  citizens. 
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The  Peach  Tree  Borer — ^geria  Exitiosa  Say — ^The  great 
pest  of  the  peach  is  a  native  of  America.  The  moth  appears 
in  this  State  from  June  to  September.  There  is  only  one  brood 
per  year.  The  eggs  are  laid  from  June  to  September  on  the 
bark  of  the  trees  at  the  surface  of  the  ground ;  they  are  de- 
posited singly  and  glued  to  the  bark.  As  soon  as  they  are 
hatched  the  larvae  or  worms  eat  their  way  downward  in  the 
bark  beneath  the  surface  of  the  ground  and  feed  upon  the  inner 
bark  and  sap-wood.  The  position  of  the  larvae  can  be  easily 
detected  by  removing  the  earth  from  the  base  of  the  tree. 
They  always  cause  a  copious  exudation  of  gum  from  the  tree^ 
especially  when  they  are  very  numerous.  The  gum  becomes 
very  thick  and  dark.  In  the  spring  larvae  of  all  sizes  can  be 
found  between  the  gum  and  the  bark.  The  full  grown  larva  is 
over  an  inch  long  by  one-fourth  inch  broad.  It  is  a  whitish- 
yellow  grub  with  dark  head.  In  the  University  peach  orchard 
six  trees  were  examined  and  five  of  them  were  more  or  less  in- 
jured by  the  borers,  while  one  of  them  was  nearly  destroyed. 
The  trees  were  four  years  old.  In  some  cases  the  insect  attacks 
the  trees  at  the  forks  of  the  branches — two  cases  of  this  kind 
were  found  in  our  orchard.  The  exuded  gum  will  always  mark 
the  place  of  injury. 

When  nearly  a  year  old  the  larva  is  ready  to  change  to  a 
pupa.  It  then  crawls  to  the  surface  of  the  earth  and  there 
constructs  its  cocoon  of  castings,  gum  and  silk.  The  cocoon  is 
brown  in  color  and  oval  in  form ;  usually  its  upper  end  is 
slightly  above  the  surface  of  the  ground.  In  this  state  it  re- 
mains for  about  three  weeks,  when  the  adult  moth  appears  and 
is  soon  ready  to  begin  laying  its  eggs;  thus  completing  the 
generation. 

REMEDIES. 

Various  methods  have  been  proposed  for  destroying  this 
insect.  Some  of  them  have  been  useless  while  others  have  a 
greater  or  less  value.  The  following  are  some  of  the  most  im- 
portant methods  yet  proposed : 

Hand  Picking  and  Killing — Either  late  in  the  fall  or  early 
in  the  spring,  the  earth  is  removed  from  the  base  of  every  tree 
as  far  as  the  roots.  When  there  is  any  gum  present  the  larvae 
are  searched  for  and  killed.  This  is  a  very  slow  method  and 
it  is  very  difficult  to  find  them  all,  especially  when  they  are  as 
numerous  as  they  are    this  spring  in  this    locality.     After  the 
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larvae  have  all  been  killed  the  earth  should  then  be  returned  to 
the  tree.  If  the  work  is  thoroughly  done  this  is  a  very  effective 
method  of  dealing  with  this  pest.  Failures  often  result  because 
the  work  was  slighted. 

Mounding  the  Trees — This  method  consists  in  mounding 
the  trees  to  a  height  of  several  inches  in  late  spring  and  not  re- 
moving the  earth  until  the  moths  are  all  dead  in  the  fall.  The 
great  fault  of  this  method  is  that  it  makes  the  bark  of  young 
trees  too  tender  to  endure  the  cold  weather.  Consequently, 
this  treatment  should  not  be  used  until  the  trees  are  four  years 
old. 

Bandaging  the  Trunk — In  this  remedy  it  is  proposed  to 
cover  the  trunk  of  the  tree  with  straight  straw,  which  is  held  in 
place  by  strings  and  earth.     It  is  said  to  be  quite  effective. 

Hot  Water — This  method  has  proved  very  effectual  and  is 
not  hard  to  apply.  In  late  fall  or  early  spring  the  earth  is  re- 
moved from  the  base  of  the  tree  as  in  the  fir  A  method.  .  If  any 
gummy  substance  is  found  it  should  be  scraped  from  the  tree, 
and  in  particular  all  holes  under  the  bark  which  are  filled  with 
gum  should  be  cleaned  out.  Hot  water  is  then  to  be  thrown 
against  the  infested  part  of  the  tree.  An  ordinary  pail  may  be 
used  for  throwing  the  water  against  the  trees,  but  a  force  pump 
would  throw  the  water  into  every  hole.  After  the  water  has  been 
applied  the  earth  should  be  returned  to  the  base  of  the  tree.  This 
method  was  tried  April  2,  on  five  trees  in  the  University  peach 
orchard.  The  earth  was  dug  away  and  about  one  gallon  of 
boiling  water  was  applied  to  each  infested  tree ;  the  earth  was 
then  returned.  Two  days  afterwards  a  thorough  examination 
was  made  of  the  five  trees  and  only  one  tree  was  found  to  be 
infested  with  live  larvae.  They  were  in  the  bottom  of  a  hole 
covered  with  gum.  This  hole  was  overlooked  before  the  hot 
water  was  applied. 

The  Codling  Moth — Carpocapsa  Pomonella  Linn. — ^There 
are  two  broods  of  this  insect  per  year.  For  the  spring  brood 
the  eggs  are  laid  in  the  blossom  ends  of  the  early  fruit.  They 
hatch  in  about  a  week  and  the  young  larvae  or  worms  eat  their 
way  into  the  fruit,  usually  causing  it  to  fall  prematurely. 
When  fully  grown  the  worms  eat  their  way  out  through  the 
apple  and  seek  some  secluded  spot  in  which  to  spin  their  co- 
coons and  undergo  their  transformations.  In  about  two  weeks 
the  adult  moth  appears  and  soon  begins  to  lay  its  eggs  for  the 
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second  brood  in  the  blossom  ends  of  the  late  fruit.  When 
hatched  the  young  larvae  eat  their  way  into  the  apple,  and  like 
the  first  brood,  when  fully  grown,  they  eat  their  way  out 
through  the  apple  and  spin  their  cocoons  in  some  secluded 
place.  In  this  state  they  remain  throughout  the  winter  and  in 
spring,  about  the  time  the  apples  come  into  bloom,  the  adult 
moth  escapes  and  is  soon  ready  to  lay  the  eggs  of  the  spring 
brood,  thus  completing  the  year.  The  moths  lay  their  eggs  at 
night  and  hide  themselves  during  the  day  in  some  secluded 
place. 

REMEDIES. 

Various  remedies  have  been  proposed,  and  all  except  two 
have  proved  useless. 

The  Bandage  Method — Bands  of  hay  or  cloth  are  tied 
around  the  trunk  of  the  tree.  When  the  adult  larva  escapes 
from  the  apple,  it  crawls  down  the  trunk  of  the  tree  and  finds 
a  good  place  under  these  bands  to  spin  its  cocoon.  The 
bands  must  be  all  looked  over  at  least  once  in  ten  days  and 
all  larvae  or  cocoons  destroyed ;  this  treatment  should  be  kept 
up  until  the  apples  have  been  gathered.  It  has  not  been 
universally  practiced  because  the  labor  is  so  great  in  a  large 
orchard  and  oftimes  the  fruitgrower  would  neglect  the  work. 
Moreover,  the  treatment  does  not  protect  the  present  year's 
crop,  while  it  would  nearly  always  happen  that  some  neglected 
orchard  would  always  serve  as  a  breeding  place  for  the  moths. 

The  Use  of  Poisons — This  is  much  more  effectual  than  the 
preceding  method.  It  is  done  by  thoroughly  spraying  the 
tree,  at  the  right  time,  with  Paris  green  or  London  purple 
and  water. 

In  applying  this  remedy.  Prof.  Cook  recommends  that 
the  following  suggestions  be  followed : 

1st.  The  poisons  should  not  be  too  strong.  One  pound 
Paris  green  to  one  hundred  gallons  water.  Some  entomolo- 
gists recommend  that  the  mixture  be  a  little  stronger. 

2d.  Care  should  be  taken  to  procure  Paris  green  or 
London  purple  that  is  not  adulterated.  Failures  often  result 
from  the  use  of  adulterated  poisons.  Purchase  of  reliable 
firms. 

3d.  The  application  of  the  poison  should  be  made  in 
time.  The  best  time  to  apply  it  is  just  as  the  blossoms  are 
falling  off  and  before  the  apples  droop.      If   applied    too   late^ 
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the  young  larva  will  have  eaten  its  way  into  the  apple  and 
will  be  out  of  the  reach  of  the  poison. 

4th.  The  poison  should  be  thoroughly  applied.  It  should 
reach  ever}^  flower  on  the  tree. 

With  ordinary  care  there  is  no  danger  of  being  poisoned. 
All  poisons  should  be  labeled  when  not  in  use. 

The  size  of  the  orchard  must  determine  the  kind,  size  and 
cost  of  the  force  pump  to  be  used.  There  are  various  pumps 
upon  the  market  and  the  orchardist  must  select  one  to  meet  his 
wants 


COMMERCIAL  FERTILIZERS. 


Chemical  analysis  of  plants  shows  the  presence  of  fourteen 
elements.  The  growth  of  the  plant  is  dependent  on  a  supply 
of  these  substances  in  the  soil  and  atmosphere.  The  elements 
composing  the  organic  part  of  the  plant  are  carbon,  oxygen, 
hydrogen  and  nitrogen  while  in  the  inorganic  portions  we  find 
potassium,  phosphorous,  caleium,  magnesium,  sodium,  iron, 
chlorine,  sulphur  and  silicon.  Of  the  organic  part,  the  carbon, 
hydrogen,  oxygen  and  probably  part  of  the  nitrogen,  come 
from  the  air,  while  the  inorganic  plant-food  is  derived  entirely 
from  the  soil.  But  of  the  different  elements  entering  into  this 
part  of  the  structure,  all  but  two,  phosphorous  and  potassium, 
are  found  in  sufficient  quantities  in  nearly  all  soils.  These  in 
addition  to  nitrogen  are  the  most  essential  elements  of  plant 
growth,  and  when  the  available  supply  of  one  or  all  has  been 
removed  by  excessive  cropping,  the  land  is  said  to  be  exhaust- 
ed or  worn  out.  This  exhausted  land  can  be  renewed  by  indi- 
rectly or  directly  replacing  the  supply  of  absent  plant-food. 
Oftentimes  a  soil  fails  to  furnish  a  crop  with  the  requisite  amount 
of  one  or  more  of  the  above  mentioned  ingredients,  although  it 
may  contain  an  abundant  supply  in  its  composition.  It  is 
there,  but  not  available  as  plant-food.  When  this  is  the  case, 
allowing  the  land  to  lie  fallow  with  frequent  cultivation,  is  some- 
times resorted  to  with  good  results. 

By  this  means  numerous  factors  are  brought  to  bear  on  the 
unavailable  store  of  plant-food  to  render  it  available.  In  addi- 
tion to  this,  green  manuring  is  often  employed  with  excellent 
results.  But  when  the  soil  lacks  plant-food,  this  want  must  be 
met  by  direct  application  of  some  material  containing  the  need- 
ed element  or  elements.  There  are  two  sources  of  supply — 
barnyard  manure  and  commercial  fertilizers.     Of  Ihese,    barn- 
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yard  manure  is  in  more  common  use,  and  where  circumstances 
are  such  that  it  can  be  obtained,  is  in  most  cases  to  be  preferred. 
It  is  in  itself  a  complete  fertilizer,  i.  e,,  it  supplies  the  three 
needed  kinds  of  plant-food. 

One  ton  of  green  barnyard  manure  contains  from  seven  to 
twelve  pounds  of  potash  and  three  to  ten  pounds  of  phospho- 
ric acid,  while  the  nitrogen  varies  from  eight  to  sixteen  pounds. 
This  variation  is  due  to  the  character  of  the  stock  and  nature  of 
the  food.  When  this  means  of  adding  plant-food  cannot  be 
employed,  the  farmer  must  go  into  the  market  for  commercial 
fertilizer.  In  doing  this,  great  caution  must  be  exercised  to 
avoid  injudicious  buying.  This  may  arise  from  several  causes- 
Dishonest  manufacturers  often  put  on  the  market  fertilizer, 
which  they  highly  recommend  and  sell  for  a  price  far  exceed- 
ing their  value.  To  check  this  kind  of  fraud  many  States  sups 
port  control  stations,  the  duty  of  which  is  to  analyze  all  fertil- 
izers sold  in  the  State.  These  analyses  are  published  from 
time  to  time.  Thus  the  farmers  are  kept  informed  as  to  the 
character  of  the  different  brands  of  fertilizer  for  sale  in  the  State, 
while  the  manufacturers  are  compelled  by  law  to  state  the  true 
character  of  their  goods. 

But  injudicious  buying  does  not  arise  from  this  cause  alone. 
Frequently  fertilizers  are  bought,  which  chemical  analysis  shows 
to  have  the  composition  guaranteed  by  the  manufacturer,  the 
use  of  which  results  in  loss  to  the  buyer.  This  is  due  to  the 
following  reasons:  Commercial  fertilizers  are  complete  and 
special.  The  complete  contains  nitrogen,  phosphoric  acid  and 
potash.  The  incomplete,  one  or  more  of  these.  If  a  complete 
fertilizer  is  applied  to  land  which  needs  only  one  of  the  elements 
of  plant-food,  it  is  as  clear  a  case  of  bad  economy  as  it  would 
be  for  the  same  farmer  to  buy  wire  and  posts  for  fencing  pur- 
poses when  he  has  an  abundant  supply  of  posts. 

In  numerous  instance*  the  more  costly  nitrogen  is 
applied,  when  better  results  would  be  obtained  from  the 
cheaper  potash.  Errors  of  this  character  can  be  avoided 
by  a  knowledge  of  the  nature  of  the  soil  and  crop.  Each  farmer 
must  determine  for  himself  the  character  of  the  soil  with  which  he 
has  to  deal.  This  can  be  done  by  any  careful  man  in  the  fol- 
lowing manner:  A  piece  of  land  measuring  one  acre  is  divided 
into  ten  plots.  Two  of  these  are  planted  without  manure. 
This  will  show  the  capabilities  of  the  land  without  fertilizers. 
The  remaining  eight  plots  are  fertilized  with  different  fertilizing 
material.     On  plot  3  nitrogen  is  used ;   plot  4,  phosphoric  acid ; 
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plot  5,  potash;  plot  6,  nitrogen  and  phosphoric  acid;  plot  7, 
nitrogen  and  potash;  plot  8,  phosphoric  acid  and  potash;  plot 
9,  should  be  fertilized  with  all  three  of  the  above  mentioned 
elements,  while  plot  10  receives  barnyard  manure.  A 
comparison  of  the  results  obtained  will  give  the  farmer  an  idea 
as  to  what  fertilizers  are  best  adapted  to  his  wants.  In  this 
way  the  different  soils  of  the  farm  should  be  tested  until  the 
owner  feels  he  understands  the  needs  of  his  land.  This  is  the 
only  reliable  method  of  settling  this  point,  and  each  farmer  must 
determine  it  for  himself. 

Having  ascertained  the  wants  of  his  soil,  the  buyer  of  fer- 
tilizers should  carefully  consider  the  crop  to  be  raised.  Some 
plants  require  but  little  potash  but  are  greedy  for  nitrogenous 
food.  This  is  the  case  with  the  wheat  plant;  potatoes  demand 
more  potash  and  less  nitrogen. 

To  determine  whether  the  price  asked  per  ton  for  a  fertil- 
izer is  a  fair  one,  the  buyer  should  multiply  the  number  of 
pounds  of  each  element  of  plant-food  by  the  market  price  and 
add  to  this  the  cost  of  bagging  (about  $2.80  per  ton)  and 
freight  rates  from  shipping  point.  A  fair  estimate  will  thus  be 
obtained  of  its  true  value. 

Below  is  given  the  prices  of  the  different  fertilizing  ingre- 
dients at  the  factories  in  Memphis  and  St.  Louis : 

Trade  Value   of   Fertilizing  Ingredients  in  Raw  Materials 
and  Chemicals. 

Cents  per  pound. 

Nitrogen  in  ammonia  salts 18 

••  nitrates 16^ 

**  dried  and  fine  ground  fish 18 

Organic  nitrogen  in  fine  ground  bone 16^ 

*•  •*      "   fine  medium  bone 14^ 

«•  "      •*   medium  bone -la^^ 

•*  **      "   course  medium  bone 10)^ 

**  "      **   coarse  bone,  horn  shavings,  hair  and  fish  scrap 8^ 

dried  and  fine  ground  blood 16^ 

«*   cotton  seed  (valued  at  Utile  Rock  or  Ft.  Smith) 7 
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Phosphoric  acid  soluble  in  water 8 

«*  •*  **  "     ammonium  citrate S 

•*  *•     insoluble  in  either  of  above,  in  fine  bone 7 

**  •*  ««  '«  "  •*  fine  medium  bore 6 

•*  *«  *«  "  «*  "  medium  bone 5 

*«  *«  **  **  *•  **  coarse  medium  bone 4 

**  **  '*  "  *•  "  coarse  bone 3 

•*  **  "  "  **  ••  fine  ground  rock  phosphate  2 

Potash  as  kainite 5 

"    as  muriate ^ 

**    as  high  grade  sulphate 6 

These  prices  are  intended  to  represent  the  commercial  and 
not  the  agricultural  value  of  the  ingredients. 


Explanatory  Notes. 

Nitrogen,  Source  and  Nature, — The  nitrogen  found  in 
commercial  fertilizers  is  supplied  by  the  use  of  ammonium  salts, 
ground  fish,  groond  blood,  cotton  seed,  etc.  Its  adaptability 
as  a  plant-food  varies  with  its  source.  The  nitrogen  in  the 
above  mentioned  substances  is  readily  yielded  as  plant-food, 
while  leather  scraps  and  wool  waste  must  remain  in  the  soil  a 
long  time  before  the  nitrogen  contained  in  them  becomes  avail- 
able plant-food. 

Phosphoric  Acid. — In  connection  with  calcium  this  occurs 
in  S.  C.  rock,  Cai\adian  apatite  and  bones  as  calcium  ohosphate. 
In  these  substances  it  is  insoluble,  but  when  treated  with  sul- 
phuric acid  it  is  converted  into  a  soluble  form  and  is  known  as 
superphosphate.  When  this  superphosphate  is  applied  to  the 
soil,  or  remains  stored  for  a  long  time,  it  assumes  an  insoluble 
form  and  is  known  as  the  *' reverted"  phosphoric  acid.  Thus 
we  have  three  forms : 

Soluble. 

Reverted. 

Insoluble. 

The  soluble  and  reverted  are  agriculturally  and  commer- 
cially the  more  valuable,  while  the  insoluble  varies  in  value,  due 
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to  the  source  from  which  derived.  Manufacturers  who  obtain 
their  supplies  from  bone,  claim  that  the  bone  not  being  as  com- 
pact as  the  rock,  is  more  readily  acted  upon  by  the  solvent 
agents  of  the  soil,  and  thus  the  acid  is  the  more  freely  rendered 
available. 

Potash, — This  is  the  plant-food  more  frequently  lacking 
in  light  sandy  soils.  The  supply  is  usually  derived  from  kainite, 
muriate  of  potash,  and  high  grades  of  sulphate  of  potash,  wood 
ashes  and  the  ash  of  cotton  seed  hulls  are  rich  in  their  substance. 
Clay  soils  carry  an  abundant  supply,  and  many  minerals  have 
a  large  per  centage  in  their  composition. 

In  order  to  ascertain  the  condition  of  the  fertilizer  market 
in  Askansas,  the  following  analyses  were  undertaken.  From 
time  to  time  further  bulletins  will  be  issued  from  this  department 
of  the  station,  relating  to  this  subject,  and  thus  we  shall  endeav- 
or to  guard  the  farmers  of  the  State  in  as  far  as  possible  from 
the  losses  arising  fronj  the  purchase  of  worthless  fertilizers. 
Analyses  of  all  fertilizers  will  be  made  free  of  charge  for  any 
farmer  in  the  State  who  shall  ship  the  same  to  us  in  accordance 
with  the  instructions  given.  But  in  justice  to  all  parties  con- 
cerned, we  must  refuse  to  have  anything  to  do  with  samples 
selected  under  other  conditions  than  those  laid  down. 


/* 
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Instructions  for  Sampling  Commercial   Fertilizers   for  the 
Arkansas  Agricultural  Experiment  Station. 

The  commercial  value  of  a  fertilizer  can  be  estimated,  if 
the  percentages  of  the  principal  fertilizing  elements  are  known. 
Chemical  analysis  of  a  small  sample,  so  taken  as  to  fairly  repre- 
sent a  large  lot,  will  show  the  composition  of  the  fertilizer. 
The  accompanying  instructions,  if  faithfully  followed,  will  in- 
sure a  fair  sample.  Special  care  should  be  observed  that  the- 
sample  neither  gains  nor  loses  moisture  during  sampling  or 
sending,  as  may  easily  happen  in  extremes  of  weather,  or 
from  even  a  short  exposure  to  sun  and  wind,  or  from  keeping^ 
it  in  a  poorly  closed  vessel. 

First — Provide  a  cup,  some  large  papers,  and  for  each 
sample  a  glass  fruit  can  or  tin  box,  holding  about  one  quart,, 
that  can  be  tightly  closed,  all  to  be  clean  and  dry. 

Second — Weigh    separately   at   least   three    (3)    average 
.packages  (barrels   or   bags)   of  the   fertilizer,    and  enter  these, 
actual  weights  in  the  **Form  for  Description  of  Sample.*' 

Third — Open  the  packages  that  have  been  weighed  and 
mix  well  together  the  contents  of  each,  down  to  one  half  its 
depth,  emptying  out  upon  a  clean  floor  if  needful,  and  crushing 
any  soft,  moist  lumps,  in  order  to  aid  mixture,  but  leaving  un- 
broken hard,  dry  lumps,  so  that  the  sample  shall  exhibit  the 
texture  and  mechanical  condition  of  the  fertilizer. 

Fourth — ^Take  out  five  (5)  equal  cupfuls  from  different 
parts  of  the  mixed  portions  of  each  package,  pour  them  (15  in 
all)  one  over  another  upon  a  paper,  intermix  thoroughly  but 
quickly  to  avoid  loss  or  gain  of  moisture,  close  tightly,  label 
plainly,  and  send,  charges  paid,  to  the 

Arkansas  Agricultural  Experiment  Station, 

Fayettevjlle,  Ark. 

Form  for  Description  of  Sample  for  Analysis  at  the  Labora- 
tory  of  the  Arkansas  Agricultural  Experiment  Station. 

The  person  sending  samples  to  the  station  for  gratuitous 
analysis,  will  be  provided  with  a  form  like  the  following  for 
each  sample,  and  must  fill  up  every  one  of  the  blank  particulars 
given,  so  as  to  make  the  description  complete  and  definite. 
The  writing  should  be  plain  and  legible : 
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After  filling  the  form  it  may  be  used  as  a  table  by  mapping 
with  the  sample. 

If  any  printed  circular,  pamplet,  analysis  or  statement  ad- 
companies  the  fertilizer,  or  is  used  in  its  sale,  send  copy  with 
the  specimen. 

1.  Brand  fertilizer. 

2.  Name  and  address  of  manufacturer. 

3.  Name  and  address  of  dealer  from  whose  stock  this 
sample  is  taken. 

4.  Date  of  taking  this  sample. 

5.  Selling  price  per  ton,  bag  or  barrel. 

6.  Selling  weight  claimed  for  each  package  weighed. 

7.  Actual. weights  of  packages  opened. 

8.  Copy  of  analysis  or  guaranteed  composition  affixed  to 
packages  of  this  fertilizer. 


I  9.      Signature   and   P.  O.  address    of  person   taking   and 

^  sending  this  sample. 
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DEHORNING. 


The  subject  of  dehorning  having  become  one  of  great  in- 
terest, we  undertook  a  series  of  careful  experiments  with  a  view 
to  clearly  observing  the  pathological  changes  produced  in  the 
animals,  and  also  to  notice  what  effect  the  operation  had  upoa 
the  composition  of  the  milk.  It  is  obvious,  from  the  results 
undermentioned,  that  the  milk  did  not  materially  change  in  the 
proportion  of  fats  to  solids  not  fat.  Owing  to  hot,  dry  weather 
our  pasture  became  poor  and  all  stock  suffered ;  the  pasture  had 
water  in  it,  and  the  stock  was  weighed  at  the  same  period  every 
three  days  in  order  to  check  any  abnormal  weighings  from 
water.  The  loss  of  weight  observed  was  tolerably  constant 
before  and  after  dehorning.  Towards  the  end  of  the  experi- 
ment we  had  some  rain;  the  pasture  improved  with  a  conse- 
quent gain.  Four  steers  were  dehorned  at  the  Tennessee  sta- 
tion, in  March,  with  the  following  results  as  to  weight: 

WEIGHTS   OF   FOUR   STEERS. 

March.  No.  i.  No.  2.  No.  3.  No.  4. 

1 1200 1 170 1030 1 155 

2 1205 1 175 1032 1156 

3 1202 1175 975 1125 

4 1205 1 180 lOCX) .1  lOO 

5 1210 1175 980 1080 

6 1215 1 180 990 1085 

7 1210 1 185 992 1075 

31 1255 1220 1035 1 140 

It  is  more  probable  that  the  loss  of  weight  we  observed 
was  due  to  poor  pasture  rather  than  the  dehorning.  We  are, 
however,  not  inclined  to  take  up  an  absolute  position  on  this 
point.  The  Tennessee  results  are  quoted  as  they  bear  on  the 
fact  under  discussion.  Steers  i  and  2  were  fed  ensilage;  3  and 
4,  wheat  straw.  We  intend  to  keep  the  cows  under  observa- 
tion for  a  year  or  more,  making  monthly  examinations  as  here- 
tofore. They  will  not  be  treated  in  any  way  different  from  the 
rest  of  the  herd. 
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Plate  I.     Section  of  Horns  Amputated  at  Base. 


Fig.   I. — Cow  three  years  old. 
Fig.  2. — Cow  four  years  old. 

A. — Epidermis. 

B. — Corium. 

C. — Bony  core  of  horn. 

D. — Cavity  of  horn  core. 


Plate  II.    Section    and  side  view  of  Horns  of  Calf  four 

months  old. 


A. — Cartilaginous  horn  core  partly  ossified. 
B. — Its  periosteal  covering. 
C. — Corium. 
D. — Epidermis. 
E. — Artery. 
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Amputation  of  the  horns  was  performed  at  this  station  on 
seven  subjects,  in  all  of  which  the  physiological  condition  of  the 
animals  was  noted  for  sometime  prior  and  subsequent  to  the 
operation,  while  two  were  under  special  observation  with  refer- 
ence to  the  effect  produced  on  the  milk  secretions 

The  animals  were  all  kept  as  nearly  as  possible,  under  sim- 
ilar conditions  before  and  after  being  dehorned,  in  order  that 
whatever  changes  might  be  observed  could  reasonably  be  regard- 
ed as  effects  produced  by  that  operation.  Several  means  were 
employed  in  the  different  cases  in  order  to  ascertain,  for  the 
benefit  of  those  who  may  feel  inclined  to  practice  the  operation  on 
their  own  cattle,  which  is  the  most  effective  and  readily  avail- 
able way  of  securing  the  animal  to  be  operated  on.  The  method 
of  restraint  found  to  be  most  suitable,  as  well  as  the  manner  of 
operating  on  calves  and  adults,  is  given  below: 

Cow  No.  I,  four  years  old,  native  stock,  arrived  on  farm 
June  1 8th;  was  weighed  and  examined  as  to  temperature, 
pulse  and  respiration  every  third  day  till  July  5th. 

The  record  shows  a  steady  decrease  in  weight  from  the  day 
of  arrival  up  till  the  26th  of  July,  while  the  average  tempera- 
ture was  102.5°  F-  The  pulse  and  respiration  in  cows  vary  so 
much  under  the  influence  of  digestive  and  other  physiological 
processes,  as  well  as  external  conditions  of  temperature,  etc., 
that  they  cannot  in  general  (at  least  so  far  as  their  frequency  is 
concerned)  be  regarded  as  of  much  diagnostic  value. 

July  5th  cow  No.  I  was  secured  in  stanchion  and  horns 
amputated  by  knife  and  saw.  Slight  bleeding  occurred  from 
two  small  vessels  at  the  anterior  part  of  the  stump,  but  soon 
ceased  spontaneously.  After  sponging,  the  wounds  were  cov- 
ered by  carbolized  cotton  and  a  bandage  applied. 

July  9th  the  bandage  was  removed  and  new  dressings 
applied.  The  discharge  was  slight  and  healthy  in  character. 
The  parts  after  this  were  smeared  with  grease  to  prevent  adhe- 
sion of  dressings,  the  outside  of  bandage  being  also  covered 
with  tar  ointment  to  prevent  the  attack  of  flies.  The  wounds 
were  sponged  and  dressings  renewed  every  five  or  six  days. 

Granulations  began  to  spread  and  narrow  the  openings  in 
the  stumps  in  about  two  weeks  after  the  operation,  while  the 
discharge  gradually  diminished  in  amount. 

Cow  No.  2,  three  years  old,  was  secured  and  dehorned  in 
the  same  way,  also  on  July  5th. 

The  subseqyent  treatment  was  similar  to  that  of  No.  i. 
On  the  lOth  the  frontal  sinus  on  one  side  was    found    full    of   a 


Agricultural  Experiment  Stations.  2j 

dark-colored,  thin,  serous  fluid,  which  escaped  at  times  by  the 
nostril ;   afterwards  this  fluid  became  clear. 

The  other  animals  dehorned  were  a  six-year-old  cow,  one 
two  years  old,  one 'heifer  seven  months  old  and  two  calves.  The 
cow  was  thrown  by  ropes  and  tied  and  the  head  held  in  posi- 
tion by  assistants  while  the  horns  were  taken  off  by  the  saw 
alone. 

This  method  of  restraint  is  entirely  unsuited  for  such  an 
operation.  Besides  the  delay  and  risk  of  injury  from  throwing, 
the  head  cannot  be  held  so  steady  as  by  the  method  of  securing 
in  the  stanchions. 

A  heifer,  seven  months  old,  was  dehorned  June  20th. 
Secured  by  lashing  neck  and  body  to  one  side  of  a  board  fence, 
while  the  head  was  bent  around  the  terminal  post  and  tied  by  a 
rope  halter  to  the  opposite  side  of  the  fence.  The  horns  were 
removed  by  the  saw  alone.  This  manner  of  fastening  the  head 
was  found  defective,  allowing  too  much  play  and  rendering  the 
operation  difficult  by  interfering  with  the  movements  of  the 
saw. 

June  9th,  a  calf,  four  months  old,  with  horns  projecting 
about  one  inch,  base  broad  and  movable,  was  thrown  and  feet 
tied  together  by  a  rope, 

A  circular  incision  was  made  round  the  base  and  the  horn, 
along  with  the  spongy  bone  tissue  beneath,  to  the  depth  about 
one-quarter  inch,  removed  by  an  ordinary  bone  gouge.  Hemor- 
rhage was  repressed  by  tincture  of  iron  and  the  parts  covered 
by  cotton  and  bandage.  After  the  first  dressing  they  were  left 
uncovered  and  merely  smeared  with  tar  ointment.  There  was 
little  discharge  frpm  the  wounds,  and  healing  ensued  in  about 
six  weeks. 

June  20th,  calf  six  weeks  old,  horns  about  one-half  inch 
long,  soft  and  freely  movable,  was  thrown  down  and  held  with 
head  on  the  floor  and  the  embryo  horns  taken  out,  along  with 
some  of  the  bone  beneath,  by  means  of  a  circular  gouge — the 
ordinary  punch  formerly  used  for  cutting  gun  wads.  This 
instrument,  when  sharp,  answers  every  purpose  for  the  opera- 
tion on  calves. 

There  was  but  little  bleeding  or  struggling,  and  the  whole 
proceedings  did  not  occupy  more  than  three  minutes.  The 
holes  were  covered  by  cotton,  without  any  bandage.  So  far  as 
could  be  observed,  the  operation  on  these  two  calves  produced 
no  effect  on  their  appetite  or  weight.  The  wounds  necessarily 
suppurate   and   take  several  weeks  to  heal,  but  the  operation  is 
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less  serious  and  much  more  easily  performed  than  on  the  older 
animal »  and  the  ultimate  result  equally  sati^actory. 

The*  records  of  weight  and  temperature  on  this  calf  are 
here  given:  >> 

No.  5,  calf  six  weeks  old — 

WEIGHT,  POUNDS.  TSMnUtATUKB^  P. 

Jnne  i8 126 101.8 

«o 134 102.5 

One  hour  after  dehommg 103.2 

21 137 : io»*5 

25 : 136 102.8 

29 140 103 

July    2 146 102.4 

Cow  No.    I.  RECORD  OF  WEIGHT.  TEMPERATURE. 

June  18 800 

25 784 - 

29 781 

July     5 774 102.8 

One  hour  after  operation 103.5 

Four  hours  later 103.3 

July      6 763 103.8 

9 - -^  756 105.5 

10 742 105.2 

II 760 105.4 

12 726 105 

14 720 104.2 

16 731 f. 103 

19 722  102.5 

30 732 

Aug.     2 765 

6 786 

Cow  No.  2. 

June  18 640 102.7 

25 626 

July     5 604 103 

Four  hours  after  operation 103.2 

July     6 609 103.2 

9 608 103.4 

»2 593 103.2 

16 581 102.5 

26 572 102.5 

30 574 : 

Aug.     2 ; 573 

6 586  
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From  these  records  it  is  seen  that,  in  the  case  of  the  cows 
marked  i  and  2,  there  was  a  gradual  and  nearly  constant  loss 
of  weight,  both  before  and  after  dehorningi  which  was  proba^ 
bly  due  to  change  or  deficiency  of  pasture  or  to  excessive  heat, 
causes  which  were  in  operation  throughout  the  whole  experi- 
ment. No  part  of  this  loss  can,  therefore,  with  certainty,  be 
attributed  to  the  operation  of  dehorning. 

The  appetite  of  the  cows  was  not  at  any  time  interfered 
with. 

The  degree  of  fever,  indicated  by  the  thermometer,  showed 
in  one  case  a  rise  of  temperature  to  105**  F.  The  normal  tem- 
perature of  cattle  (taken  in  the  rectum)  may  be  placed  at 
I02<»  F. 

The  other  cows  and  calves  that  were  dehorned  earlier  and 
removed  from  the  farm  shortly  afterwards,  rapidly  improved  in 
condition  after  the  first  two  weeks. 

The  effect  produced  on  the  milk  secretion  is  given  on  an- 
other page. 

Although  these  experiments  were  conducted  during  the 
fly  season,  and  therefore  under  unfavorable  conditions,  the  re- 
sults show  that  amputation  of  the  horns,  either  in  calves  or 
grown  animals,  is  followed  by  only  slight  constitutional  dis- 
turbance. 

Healing  takes  place  by  the  formation  of  granulations  on 
the  soft  tissue  of  the  matrix,  and  also  on  the  surface  of  the 
bone,  and  later  by  the  contraction  and  growth  of  the  skin  over 
the  sore  On  account  of  the  large  size  of  the  wound  the  pro- 
cess is  necessarily  prolonged. 

Suppuration  is  not  an  abnormal  result  of  dehorning,  but 
the  natural  and  constant  condition  of  all  open  wounds. 

Although  healing  usually  progresses  favorably  after  de- 
horning, the  experience  of  others  shows  that  such  wounds 
sometimes  take  on  an  unhealthy  action  and  continue  to  dis- 
charge for  months.  This  is  most  likely  to  occur  when  the  horns 
are  taken  off  either  too  close  or  too  far  from  the  head ;  when 
the  animal  is  in  poor  health  at  the  time  of  the  operation,  or 
when  foreign  bodies  become  lodged  in  the  sinus.  When  a  large 
number  are  dehorned  at  one  time,  and  kept  together  in  the 
same  stable,  an  unhealthy  condition  of  the  wounds  may  ensue, 
and  infect  the  entire  herd. 

Such  complications  are  not  common,  but  ought  to  be  con- 
sidered before  forming  an  opinion  on  the  question  of  dehorning. 

Indiscriminate  dehorning  of  all   cattle   cannot  be   recom- 
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mended,  but  in  the  case  of  vicious  animals  of   either  sex  there 
need  be  no  hesitation  in  removing  these  dangerous  weapons. 

The  benefits  claimed  to  result  from  dehorning  have  been 
generally  as  follows:  There  is  an  improvement  in  the  disposi- 
tion of  the  dehorned  animals,  and  as  a  consequence,  a  greater 
tendency  to  the  secretion  of  milk  and  laying  on  of  fat.  Less 
space  is  also  required  for  feeding,  while  injury  of  other  stock 
and  of  human  beings  by  the  horns  of  vicious  animals,  is  avoided. 

The  experience  of  many  farmers  who  have  had  their  cattle 
dehorned  shows  that  where  bulls  and  steers  are  to  be  fattened 
during  winter  in  sheds  and  close  yards,  the  horns  may  %vith 
profit  be  removed  in  the  fall,  while  others  claim  equally  good 
results  from  the  dehorning  of  milch  cows. 

So  far  as  has  yet  been  observed,  removal  of  the  horns  has 
no  effect  in  deteriorating  the  quality  of  the  milk. 

From  our  analyses  it  is  seen  that  the  butter  producing  ele- 
ments of  the  milk  are  not  diminished  while  the  cows  are  suffer- 
ing from  the  effects  of  the  operation,  and  it  is  even  less  likely 
that  this  should  occur  after  they  have  recovered. 

The  practice  of  dehorning,  however,  is  always  open  to  the 
charge  of  cruelty,  and  on  this  account  is  not  likely  to  ever  be- 
come general.   ' 

The  operation  on  calves  is  less  objectionable  in  this  respect, 
and  should  always  be  preferred  to  the  more  serious  and  painful 
operation  on  older  animals. 

It  is  best  performed  when  the  calves  are  from  three  to  seven 
or  eight  weeks  old,  soon  after  the  horn  shows  itself  above  the 
skin.  Removal  of  the  small,  movable  button  of  horn  is  not 
sufficient  to  prevent  further  growth,  but  part  of  the  soft,  spongy 
bone  beneath  should  also  be  removed.  The  circular  gouge  be- 
fore mentioned  is  the  only  instrument  necessary.  By  a  rota- 
tory movement  the. skin  is  cut  down  to  the  bone  around  the 
base  of  the  horn,  and  by  depressing  the  hand  and  slight  lateral 
motion  the  bone  is  easily  removed  for  sufficient  depth. 

The  skull  wall  is,  at  this  age,  solid  at  the  base  of  the  horn 
and  very  thick,  soft  osseous  tissue  filling  up  the  space  which 
afterwards,  by  absorption,  becomes  part  of  the  frontal  sinus. 
Bleeding  usually  ceases  spontaneously;  if  excessive,  it  may  be 
controlled  by  cold  water  or  pressure  by  pad  held  in  place  by  a 
bandage. 

The  only  after  treatment  is  to  keep  the  part  clean  by  occa- 
sional washing  with  an  antiseptic  solution,  such  as  carbolic  acid, 
one  part  to  fifty  of  water. 
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Dehorning,  after  the  fourth  or  fifth  month  must  be  done  by 
the  saw,  as  the  horns  are  then  usually  too  large  to  admit  the 
use  of  the  gouge.  . 

With  increasing  age,  the  anatomy  of  the  parts  at  the  base 
of  the  horn  becomes  modified,  the  spongy  osseous  tissue  of  the 
calf  being  absorbed,  leaving  a  space  between  the  two  tables  of 
the  bone  which  is  known  as  the  frontal  sinus.  The  central 
cartilaginous  structure  of  the  embryo  horn  of  the  calf  also  be- 
comes ossified,  unites  to  the  frontal  bone,  and  finally  becomes 
hollowed  out  in  the  center.  The  cavity  thus  formed  extends 
to  the  extremity  of  the  horn  cores  and  is  continuous  with  the 
frontal  sinus,  and  through  another  sinus  with  the  nasal  cham- 
bers. This  explains  why  collections  of  blood  or  pus  in  these 
cavities  sometimes  escapes  by  the  nostrils,  and  also  explains 
why  the  air  during  respiration  rushes  in  and  out  of  the  open- 
ings caused  by  dehorning. 

The  sinuses  have  no  communication  with  the  cranial  cavity, 
and  inflammation  and  suppuration  of  the  membranes  of  the 
brain  which  has  been  said  to  result  from  dehorning,  is  one  of 
the  most  unlikely  of  complications.  The  horn  core  ceases  to 
grow  in  length  when  adult  age  is  reached,  while  the  horn  crust 
continues  to  be  produced  in  sufficient  amount  only  to  repair  the 
superficial  waste. 

The  horns  are  epidermal  appendages,  analagous  in  struc- 
ture and  growth  to  the  human  nail. 

The  skin  at  the  base  of  the  horn  is  thickened,  forming  a 
tough  fibrous  ring  covered  to  some  extent  by  the  thin  bevelled 
edge  of  the  horn  crust. 

Both  constituent  structures  of  the  skin,  corium  and  epider- 
mis, are  continued  into  the  horn,  the  superficial  epidermal  cells 
being  modified  to  form  the  horn  crust,  while  a  thin  prolonga- 
tion of  the  corium,  covered  by  the  deepest  layer  of  the  epider- 
mis, is  continued  over  the  horn  cores,  forming  the  matrix  of  the 
horn.  It  is  from  these  deepest  cells  of  the  epidermis,  both  at 
the  base  of  the  horn  and  along  the  core,  that  the  crust  grows 
in  length  and  in  thickness.  The  soft  structures  at  the  base  of 
the  horn,  severed  in  amputation,  are  only  moderately  vascular, 
although  statements  as  to  the  extreme  vascularity  of'these  parts 
are  often  made.  The  blood  supply  is  obtained  chiefly  from 
two  small  vessels,  which,  formed  by  division  of  a  branch  situ- 
ated above  the  orbit,  encircle  the  anterior  part  of  the  horn  base 
and  send  branches  outward  into  the  osseous  core  and  its  cov- 
ering. 
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When  excessive  bleeding  results  from  dehorning,  it  usually 
comes  from  vessels  situated  in  the  bone,  which,  from  their  rigid 
surroundings,  do  not  contract  at  their  cut  ends  as  in  the  soft 
tissues. 

From  these  remarks  on  the  anatomy  of  this  region,  it  will 
be  seen  that  the  proper  place  to  operate  so  that  the  horn  may 
not  be  reproduced,  is  internal  to  the  secreting  cells  of  the  matrix 
at  the  base.  None  of  the  horny  tissue  should  ever  be  left  on 
the  stumf). 

In  cows  under  three  years  of  age,  the  vascularity  of  the 
part  and  the  tendency  of  the  horn  to  grow  again,  are  greater 
than  in  older  animals. 

The  method  of  restraint  found  to  be  most  satisfactory  in 
these  experiments  was  by  the  use  of  a  stanchion  constructed  in 
the  usual  manner,  the  neck  being  imprisoned  between  two  ver- 
tical pieces  of  two  by  four  scantling.  In  order  to  restrain  the 
movements  of  the  head  the  end  of  a  long  5^-inch  rope  was 
converted  into  a  halter.  This  is  done  b>'  making  a  small  loop 
on  the  end  of  the  rope.  After  laying  this  over  the  neck  just 
behind  the  ears,  the  rope  is  doubled  about  three  feet  from  its 
end  and  the  doubled  portion  passed  through  the  loop  from  be- 
hind forwards  and  drawn  tight  over  the  nose.  The  head^was 
then  drawn  close  to  the  second  upright  of  the  stanchion  on  the 
right  to  which  the  rope  was  fastened  by  several  turns  around  it, 
the  remainder  being  carried  over  the  neck  and  secured  to  the 
second  upright  on  the  left. 

By  this  means,  although  the  head  was  not  absolutely  fixed, 
sufficient  steadiness  was  obtained  to  allow  free  working  to  the 
saw  on  both  sides, 

If  this  should  in  any  case  be  found  to  allow  too  much  play 
to  the  head,  it  can  be  further  fixed  by  means  of  a  second  rope 
attached  to  the  halter  on  both  sides  below  the  level  of  the  eye, 
passing  under  the  throat  and  drawn  tightly  around  the  upright 
to  the  left  of  the  stanchion. 

The  tools  necessary  are  a  knife  and  a  saw.  The  knife 
should  be  clean  and  sharp,  and  the  saw  should  run  easily.  The 
saw  used  by  butchers  is  quite  as  suitable  as  any  other.  Our 
work  here  was  performed  by  means  of  an  instrument  sold  by 
H.  H.  Haaff,  of  Chicago,  and  constructed  specially  for  dehorn- 
ing. This  saw  has  an  extremely  narrow  blade,  one  end  of 
which  is  fastened  to  a  pivot  which  allows  it  to  twist  laterally  in 
both  directions 
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The  advantages  of  this  arrangement  are  on  the  negative 
side,  but  by  a  little  extra  care,  the  instrument  was  made  to  an- 
swer the  purpose. 

Amputation  may  be  performed  by  the  saw  alone,  but  the 
use  of  the  knife  at  the  first  and  last  points  of  the  operation  causes 
less  pain  to  the  animal  and  leaves  a  cleaner  cut  surface. 

With  the  knife,  make  a  rapid  cut  down  to  the  bone  around 
the  upper  part  and  about  one-half  inch  internal  to  the  margin 
of  the  horn  crust ;  separate  the  cut  tissues  and  saw  from  this 
incision  to  a  corresponding  point  below,  holding  the  horn  in 
position  with  the  left  hand  till  the  bone  is  completely  severed, 
then  complete  the  process  with  the  knife. 

By  running  the  saw  too  close  to  the  head  the  wound  is 
made  unnecessarily  large  and  the  healing  process  correspond- 
ingly delayed,  while  running  it  too  wide  is  apt  to  be  followed 
by  stub  horns. 

After  both  horns  are  removed  it  is  desirable  to  cover  the 
parts  with  tow  or  cotton  and  a  bandage.  If  the  bleeding  does 
not  soon  cease  it  shquld  be  controlled  by  cold  water  or,  if  nec- 
essary, by  styptics  and  pressure.  The  wounds  should  not  be 
interfered  with  afterwards  any  more  than  necessary. 

If  the  discharge  becomes  offensive  in  oder  they  should  be 
washed  with  solution  of  carbolic  acid  and  the  dressings  fre- 
quently changed. 

The  best  time  to  operate  is  in  the  spring,  fall,  or  winter. 
When  a  large  number  of  cattle  are. dehorned  at  one  time  they 
should  not  be  kept  crowded  in  the  same  stable.  The  illustra- 
tions show  the  appearance  of  the  horns  removed  from  cows 
Nos.  I  and  2,  the  stumps  remaining  on  the  head  of  course  cor- 
responding. 

Although  our  experience  with  dehorning  is  insufKcient  to. 
warrant  us  in  recommending  the  practice  on  any  extensive 
scale,  the  results  of  these  experiments  must  be  considered  as 
favorable  ^o  the  operation  when  performed  on  suitable  subjects. 

The  conclusions  arrived  at  may  be  thus  formulated :  • 

(i.)  The  operation  requires  some  care,  but  is  not  diffi- 
cult or  dangerous. 

(2.)  The  wounds  heal  favorably  as  a  rule,  although  in 
exceptional  cases  and  when  the  operation  is  improperly  per- 
formed, continued  suppuration  and  chronic  inflammation  may 
ensue  and  seriously  interfere  with  the  health  of  the  animal. 
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(3.)  In  cases  that  progress  normally,  from  three  to  four 
months  may  be  given  as  the  time  which  elapses  before  complete 
healing  occurs. 

(4.)  When  amputated  at  the  proper  place  the  horns  do 
not  return. 

(5.)  The  constitutioiial  disturbance  is  not  severe,  and  is 
manifested  by  a  slight  and  temporary  rise  of  temperature,  with 
probably,  in  most  cases,  a  slight  decline  in  weight  and  milk 
secretion,  lasting  over  the  first  week  or  so. 

(6.)     The  quality  of  the  milk  is  not  injuriously  affected. 

(7.)  The  operation  must  be  considered  painful,  but  there 
is  no  evidence  that  the  pain  is  excessive  after  the  operation  is 
over. 

On  calves  we  conclude  that — 

( I.)     The  operation  is  less  painful  than  in  adults. 

(2.)  When  removed  as  above  directed  the  horns  do  not 
return. 

(3.)     There  is  little  constitutional  disturbance  manifested. 

(4.)  When  the  animal  is  healthy  the  wounds  heal  favor- 
ably in  about  six  weeks  or  two  months.        * 
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COW  No.   2. 
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25 

26 
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*Four  hours  after  dehorning. 

The  above  analynes;  were  made  acoirding  to  the  method  of  Dr.  Babcock,  described  in  the  report 
of  the  Association  of  Official  Agricultural  Chemists  for  1888. 

Wkicht— Pounds.  Milk— Oiwcw. 

COW  No.  1.— Aug.  IX 8x0 xf8 

COW  No.  a.— Aug.  XX 6a9 «45 
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January  4,  1889,  all  dehorned  stock  in  good  condition  ex- 
cept a  seven-month  old  heifer,  dehorned  June  20th,  when  the 
horns  were  in  active  growth,  but  too  large  to  be  removed  with 
a  gouge ;  although  the  horns  of  this  animal  were  taken  off  close 
to  the  head,  there  is  now  an  appearance  of  stub-horns.  The 
other  animals  are  perfect  mooleys.  The  calf's  have  a  little 
excresence  of  the  skin  not  visible,  but  which  can  be  felt  with 
the  fingers.  It  is  entirely  cutaneous,  and  will  not  increase  in 
size.  As  before  stated,  the  best  time  to  dehorn  is  when  quite 
young. 


WHEAT. 


Land. — A  sandy  loam. 

Mode  of  Cultivation. — Plowed  and  harrowed  twice: 
a  few  small  rocks  remaining  were  raked  off. 

Mode  of  Covering  and  Preparation  of  Seed. — In 
order  to  avoid  any  danger  from  smut  the  seed  was  treated  with 
bluestone  (sulphate  of  copper)  in  the  following  way:  The 
amount  of  sulphate  of  copper  used  was  twenty  ounces  to  eight 
bushels  of  seed.  Dissolve  the  sulphate  of  copper  in  warm 
water,  allow  it  to  cool,  then  put  in  enough  cold  water  to  cover 
the  wheat  when  added.  Allow  the  wheat  to  stand  in  it  for 
some  time.  It  is  then  taken  out  and  dried  in  the  sun.  It  is 
now  ready  for  use.  We  drilled  our  seed,  using  a  Buckeye  rear 
pressure  shoe  drill,  an  implement  that  does  well  in  a  loose  soil. 

The  following  table  shows  varieties  tested,  date  of  sowing, 
and  yield : 
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VARIETY. 


Goldenseal 

Poole 

White  Hybrid 

Fultz 

White  Russian 

Early  Rice 

Med.  Hybrid 

Roscoe 

Fulcaster 

Wyandotte  Red 

Diamond  Bearded 

Deitz  Longberry 

Martin's  Amber 

Rocky  Mountain 

New  Monarch 

Everitt's  High  Grade. 

Golden  Prolific 

Tasmania  Island 

Ruby 

Rust  Proof 

Hybrid  No.  lo ^ 


Datb  of 
Sowing. 


Sep.  21 


Date  of 
Har- 

VBSTING. 


Yield 

Bu.    PER 

Acre. 


7 
12 
12 
12 
12 
14 

7 

II 

I    "  II 

::::!  ;■ . 

"    II 

I       "     12 

I       •*     II 

Oct.  5  iWintarEUIed 


Sep.  24 


June  14  I  23 >^ 

7  '  25"/^ 

7  I  24M 

6,  41K 

26>4 

23 

25M 
29K 
305-6 

26M 
29K 

21)4 
n% 
23^ 

36  1-6 
31% 
23^ 


WHENCE  OBTAINED. 


Mock  &  Co.,  Osbom,  O. 
Patterson  Bros.,  Windfall,  Ind» 
P.  Henderson  &  Co.,  N.  Y. 


Patterson  Bros.,  Windfall,  Ind* 


Josenhaus,  Owosso,  Mich. 
Dept.  Agriculture,  Wash.  D.  C^ 
Balliet,  Nevada,  O. 
Archias,  Fayetteville,  Ark. 
Everitt  &  Co.,  Indianapolis. 


Prof.  Blount,  Ft.  Collin,  Col. 


The  New  Monarch,  Everitt's  High  Grade,  Fulcaster  and 
Fultz,  having  given  the  best  yield,  a  more  detailed  descriptioa 
is  appended. 

Everitt's  High  Grade. — Smooth  heads,  white  chaff, 
red  grains,  heads  tolerably  large,  solid,  broad  and  closely  set, 
grains  well  inclosed  with  closely  fitting  chaff,  large,  hard  or 
flinty,  color  red,  straw  strong. 

New  Monarch. — Heads  long,  beardless,  well  filled,  good 
straw,  an  excellent  variety. 

Fultz. — Fultz  wheat  is  beardless,  white  glabrous,  fairly 
compact,  slender,  nearly  square,  tapering;  grain  dark,  medium,, 
short,  fairly  plump.  This  variety  gave  the  largest  yield,  4i>^ 
bushels  to  the  acre. 
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FULCASTER. — ^This  variety  is  a  cross  between  Fultz  and 
Lancaster.  It  is  an  excellent  grain,  and  can  be  well  recom- 
mended. 

Experiments  with  Fertilizers. — ^We  tried  several 
^experiments  with  commercial  fertilizers.  .  The  results  obtained 
showed  that  nitrogen,  either  as  an  ammonium  salt,  or  as  a 
nitrate,  gave  the*  best  results.  Potash  salts,  ground  bone,  su- 
perphosphate, floats  alone,  or  in  mixture  without  nitrogen  in 
some  form  did  not  pay  'the  extra  cost.  Where  an  increased 
yield  that  was  of  an  importance  sufficient  to  justify  further  atten- 
tion was  obtained,  may  be  found  in  the  following  table: 


FERTILIZER  USED. 

Pounds 

PER 
ACRB. 

Yield   Bus.  I  Yield  Bus. 
PER  Acre  i   per  Acre 
When  Un-  1      When 

FBRTILIZBD,    FERTILIZED. 

VARIETY  OF  WHEAT. 

Aminonium  Sulphate.. 
Sodium  Nitrate 

200 

275 
275 
400 
100 
150 
100 

305-6 

32 

33K 

29 

285.6 

25 

Mediteranean  Hybrid. 
Deitz  Longberry. 

Fulcaster. 

Early  Rice. 
Martin's   Amber. 

Sodium  Nitrate ^ 

Super- Phosphate  ...J 
Ammonium  Sulphate- 
Sodium  Nitrate       .    . 

Sodium  Nitrate 

Golden  Seal. 

COST  OF  FERTILIZERS. 

Price  per  Ton  in 
St.  Louis. 

Ammonium  Sulphate $70  00 

Sodium  Nitrate 60  00 

Super-Phosphates 20  00 

Grading  of  Wheat. — ^We  had  two  objects  in  view  when 
■we  had  the  wheat  graded.  We  worked  not  only  to  notice  the 
relative  grades  of  the  different  varieties,  but  also  to  see  what 
effect  fertilizing  had  upon  them.  We  here  desire  to  express 
our  thanks  to  the  Redmond-Cleary  Commission  Company^  of  St. 
Louis,  who  had  the  grades  established  for  us  and  put  themselves 
to  considerable  trouble  to  further  our  results. 
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ST.    LOUIS   BOARD    GRADES. 


VARIETY. 


Golden  Seal 


Poolt  ^. 

Wyte  Hjrbrid 

FuUz 

White  Russian 

Early  Rice  „, 

Med-  Hybrid 

Roscoc 

DciU  Longbtrry 

Martin's  Araber 

FuJcaster.     „. 

Wyandotte  Red 

Dfamotid  Bearded 

New  Monarch 

Evedtt's  High  Grade- 
Golden  Prolific 


FERTILIZED. 


4  Winter. 
3  Red. 
3  White. 
3  Red. 
3  Red. 
3  Red. 

3  Red. 

4  Winter. 

3  Red. 

4  Winter. 
3  Red.J 


UNFERTILIZED. 


4  Winter.* 

3  Red. 

4  Winter. 
4  Winter.* 

3  Red. 

4  Winter.f 
4  Winter. 
4  Winter. 
4  Winter.* 
4  Winter, 

3  Red. 
3  Red. 
3  Red. 
3  Red. 

3  Red. 

4  Winter. 


•Contained  some  White  Wheat, 
t Would  inspect  3  Red  if  dry. 
J  Would  inspect  2  Red  if  dry. 

It  will  be  noticed  that  the  general  effects  of  fertilizing  are 
usually  given  in  establishing  a  higher  grade  of  wheat. 

No.  2  Red  is  worth  about  84X  cents  per  fiushel  in  St.  Louis,  June,  1888. 
No.  3  Red         '«  ««     80X     •'  **  •*       •«  *<      1888. 

No.  4  Winter   *«  «'    74X     "  "  '*       **  **      1888. 
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AVERAGE  COST  OF  CULTIVATION. 


COST  PKR  ACRB. 


Land  deeply  pltwed  and  harrowed  middle  of  August $i  50 

Re-plowed  and  thoroughly  horrowed  middle  of  September i  50 

Sowing  with  drill 59 

Cutting  and  shocking i  25 

Threshing I  00 


Seed  worth  . 


I  75 


Total  average  cost $7  50 

It  will  be  easy  from  the  above  figures  to  calculate  the  profits  on  the  unfertil- 
ized varieties. 

PEAS. 

The  soil  in  which  the  peas  were  planted  is  a  sandy  loam, 
sloping  slightly  to  the  south.  It-  was  heavily  manured  in  1887 
with  barn  yard  manure.  The  object  of  the  experiment  was  to 
determine  the  comparative  yield  and  earliness  of  early  peas. 
Numbers  are  used  as  a  means  of  representing  their  comparative 
yield,  10  being  the  best. 


VARIETY. 


American  Wonder.. 

Little  Gem 

Daniel  O'Rourke  . 

I.ijjhtning  

New  Alaska 

rrcniiuniGem 


SEED  OBTAINED  FROM 


t  K  S 

52< 


Vaughan  &  Co.,  Chicago. 


Days. 


33 
35 
31 
30 
32 
34 

Laxton's  Alpha "     33 

Kxtia  Early  Maud  S \ "     32 

rH)ston  Extra  Early 33 

Kirst  and  Best j     32 

rhiladelphia  Extra  Early '     31 

lUuo  Peter 37 

Rural  New  Yorker Dept't  Agric'e,  Wash.,  D.  C.        37 


Days. 

63 
58 

57 
54 
55 
58 
58 
56 
55 
55 
55 
63 
54 


pa 

> 


Q 
O 

p. 


10 
9 
9 

1% 
7 
7 
7 

^% 
6^ 
6>4 
^% 
^% 
6 
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HORTICULTURE. 


Work  in  this  department  commenced  the  second  week  in 
March.  In  this  our  first  report  on  horticulture  we  can  do  little 
else  than  give  the  result  of  our  summer's  work.  As  the  experi- 
ments we  have  started  are  mostly  with  fruits  we  can  only  give 
the  result  of  the  first  year's  growth  and  the  healthiness  of  the 
plants.  In  the  following  pages  we  shall  give  the  success  and 
failure  in  growth  of  the  different  varieties,  and  if  a  failure, 
wherein  it  lies. 

Originators  in  possession  of  new  fruits  and  vegetables,  and 
others  having  chance  seedlings  or  rare  varieties  of  promise  arc 
requested  to  send  plants  or  seeds  to  the  station  for  testing.  We 
promise  you  they  shall  have  a  fair  and  impartial  trial. 


GRAPES. 


One  hundred  and  sixty-five  varieties  were  set  out  last 
spring.  It  is  not  to  be  expected  that  all  or  even  a  large  per 
cent,  of  these  will  prove  valuable  for  this  section. 

Some  will  doubtless  be  of  value  for  amateur  collections, 
where  they  can  receive  extra  care,  while  it  would  not  be  advis- 
able to  grow  them  in  a  commercial  way.  It  is  our  object  to 
give  them  all  a  fair  trial  and  recommend  those  that  prove  them- 
selves worthy  of  cultivation.  One  year  is  not  sufficient  to  de- 
termine this,  yet  we  think  it  advisable  to  give  to"  the  public  the 
information  gained  in  our  first  year's  work. 

Many  of  the  vines  were  affected  with  the  downy  mildew. 
On  July  13  we  applied  the  following  remedy: 
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"Eau  Celeste  or  Blue  Water. — Dissolve  one  pound  of  sul- 
phate of  copper  in  two  or  three  gallons  of  warm  water ;  when 
completely  dissolved  and  the  water  has  cooled  add  one  pint  of 
commercial  ammonia;  then  dilute  to  twenty-two  gallons.*' 
Spray  the  vines  with  a  convenient  force  pump,  using  a  fine 
spraying  nozzle. 

Those  desiring  further  remedies  are  referred  to  U.  S.  Agri- 
cultural Report  for  1887  (page  328). 

The  result  of  the  application  was  quite  satisfactory;  the 
mildew  was  completely  checked,  no  further  application  being 
made  for  six  weeks  when  it  appeared  again,  this  time  mostly 
on  new  foliage  and  on  varieties  not  previously  affected.  We 
do  not  recommend  waiting  until  the  mildew  has  appeared  but  to 
apply  the  solution  as  a  preventive  to  all  varieties  subject  to  the 
disease.  Below  will  be  found  a  statement  as  to  the  growth  and 
healthiness  of  each  variety  during  the  past  summer. 

The  station  vineyard  is  located  on  a  hillside  with  a  southeast 
exposure.     The  soil  is  loamy  with  a  clay  subsoil. 

The  rows  are  eight  feet  apart  and  the  vines  are  eight  feet 
apart  in  the  rows.  The  holes  were  dug  eighteen  inches  square 
and  about  the  same  depth,  thus  giving  the  roots  ample  room  to 
be  spread  out ;  the  roots  were  shortened  back  to  from  eight  to 
ten  inches.  Before  planting  the  holes  were  filled  in  with  top 
earth  so  that  after  planting  the  vines  stood  but  two  or  three 
inches  deeper  than  they  originally  stood.  As  soon  as  the 
planting  was  done  the  trellises  were  put  up.  We  chose  the 
simple  wire  trellis  as  the  one  best  suited  to  a  vineyard  with  so 
many  varieties  with  such  a  wide  difference  in  vigor  and  growth. 

The  trellis  consists  of  two  wires  stretched  on  common 
fence  posts  set  sixteen  feet  apart  in  the  row,  the  first  post  being 
four  feet  outside  of  the  end  vine  thus  bringing  the  posts  in  the 
row  half  way  -between  the  vines.  A  lath  was  stuck  in  the 
ground  at  each  vine  to  support  it  until  it  reached  the  wire. 
The  accompanying  cut,  representing  a  section  of  the  trellis,  will 
show  clearly  the  method  adopted  at  the  station. 
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The  method  of  fastening  ihe  top 
wire  to  a  stake  prevents  the  end! 
post  being  pulled  over,  by  the 
weight  of  the  vines  or  heaved  out 
by  the  action  of  the  frost,  much 
better  than  the  method  of  brac- 
ing. 

Pruning, — The  subject  of  prun- 
ing is  not  so  complex  as  many  are 
apt  to  think ;  it  may  be  performed 
either  in  the  fall  or  spring,  fall  be- 
ing preferable ;  never  postpone  it 
until  growth  has  commenced  in 
the  spring.  The  first  year  cut 
back  the  vines  to  within  three  buds 
of  the  ground ;  the  second  year 
allow  two  canes  to  grow  and  in 
the  fall  cut  'these  back  to  within 
four  or  five  feet  of  the  ground  and 
on  these  cut  the  laterals  back  to 
two  to  four  buds.  Keep  all  un- 
healthy canes  trimmed  out  and 
allow  new  ones  to  grow  in  their 
places.  Subsequent  pruning  is  to  | 
be  performed  on  the  same  plan  as 
that  of  the  second  year ;  keep  the 
laterals  pruned  back  annually  to 
from  two  to  five  buds,  depending 
on  the  vigor  of  the  vine.  Never 
allow  more  vine  to  accumulate 
than  the  roots  can  support. 

In  the  description  given  below, 
a  growth  of  less  than  eight  feet  is 
classed  as  poor,  between  eight 
and  fifteen  is  fair  and  over  fifteen 
is  good. 
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THE  LABRUSCA  CLASS. 

It  is  from  this  class  and  its  hybrids  that  most  of  our  table 
grapes  have  originated.  The  Concord  is  a  good  type  of  this 
class. 

Amanda — Has  made  a  good  growth;  is  free  from  mildew 
and  has  dark  green,  healthy  foliage;  looks  promising. 

Anida — A  good  growth ;  mildew  appeared  July  28  but 
did  little  damage. 

Beauty — A  good  growth;  mildew  appeared  September  10. 

Brighton — A  fair  growth;  mildew  appeared  September  10. 
'  Cambridge — A  good  growth ;  mildew  appeared  Septenj- 
ber   10. 

Catawba — A  fair  growth;  mildew  appeared  September  10. 

Challenge — ^A  fair  growth;  mildew  appeared  July  13;  blue 
water  was  applied  and  the  mildew  did  riot  appear  again  suffi- 
cient to  damage  the  vines. 

Champion — A  good  growth;  mildew  appeared  July  28, 
but  not  sufficient  to  do  much  damage. 

Concord — This  well  known  variety  has  made  a  good  growth 
and  our  vines  have  been  free  from  mildew,  but  in  older  vine- 
yards in  this  section  it  has  been  affected  both  by  the  mildew 
and  black  rot. 

Cottage — A  good  growth;  mildew  appeared  September  12 

Creveling — A  poor  growth;  mildew  appeared  Septem- 
ber 10. 

Diana — A  good  growth;  mildew    appeared    September  8. 

Dracut  Amber — A  fair  growth;  mildew  appeared  Septem- 
ber 8. 

Early  Victor — A  fair  growth  and  is  free  from  mildew. 

Eaton — A  good  growth ;  mildewed  slightly  after  Septem- 
ber 15. 

Eva — A  fair  growth  and  is  free  from  mildew. 

Florence — A  good  growth  and  is  free  from  mildew. 

Hartford — A  good  growth;  mildew  appeared  July  17. 

Hayes — A  fair  growth;  mildew  appeared  July  13;  after 
the  application  of  blue  water  it  did  not  appear  again. 

lona — A  poor  growth;  mildew  appeared  September  10. 

Iowa  Excelsior — A  good  growth ;  mildew  appeared  Sep- 
tember 12. 

Irving — A  poor  growth;   is  free  from  mildew. 

Isabella — Has  made  a  good  growth ;  mildew  appeared  July 

13.     One  application  of  blue  water  was  sufficient  to  keep  it  in 

eck  up  to  September  5,  when  it    was  quite  noticeable  again. 
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Israella — A  fair  growth;  mildew  appeared  September  8. 

Ives — Has  made  a  good  growth  and  is  free  from  mildew. 

Lady — A  fair  growth;  mildew  appeared  July  28,  but  not 
sufficient  to  do  much  damage. 

Martha — A  fair  growth ;  mildew  appeared  to  a  slight  ex- 
tent on  September  8. 

Mary  Ann — A  good  growth ;  mildew  appeared  Septem- 
ber 10. 

Mason's  Seedling — A  good  growth;   is    free  from  mildew. 

Maxatawney — Has  made  a  good  growth;  mildew  had 
affected  the  vines  to  quite  an  alarming  extent  by  July  13,  when 
blue  water  was  applied,  this  served  to  keep  it  in  check  until  the 
fifth  of  September,  when  the  vines  were  again  quite  badly  af- 
fected. 

Moore' s  Diamond — A  fair  growth ;   is  free  from  mildew. 

Moore' s  Early — A  poor  growth;  is  free  from  mildew. 

New  Haven^~A  poor  growth ;  mildew  appeared  Septem- 
ber 12. 

Niagara — This  has  made  the  most  vigorous  growth  of  any 
in  our  collection ;  mildewed  quite  badly  during  the  entire  season. 

North  Carolina — A  fair  growth ;  mildew  appeared  Septem- 
ber 8. 

Northern  Muscadine — A    fair   growth;   mildew   appeared 

Juy  17. 

Perkins — A  good  growth ;  mildew  appeared  to  a  slight 
extent  on  September  12. 

Pocklington — A  fair  growth ;  is  free  from  mildew. 

Prentiss — A  fair  growth ;  mildew  appeared  to  a  slight  ex- 
tent on  July  13. 

Rebecca — A  fair  growth ;  mildew  appeared  quite  badly  on 
July  28. 

Rentz — A  good  growth;    mildew  appeared  July  28. 

Rochester — ^A  fair  growth;    mildew  appeared  July  30. 

Telegraph — A  good  growth;    is  free  from  mildew. 

Ulster  Prolific — A  fair  growth;   is  free  from  mildew. 

Venango — Has  mdde  a  good  growth  and  is  free  from  mil- 
dew. 

Vergennes — A  fair  growth;  mildew  appeared  Septem- 
ber 10. 

Whitehall — ^A  good  growth;    is  free  from  mildew. 

Woodruff  Red — A  good  growth;  is  free  from  mildew. 

Warden — A  fair  growth;   mildew    appears  September    10. 
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Wyoming  Red — Has  made  a  fair  growth ;  mildew  appeared 
July  1 3  ;  blue  water  was  applied  and  it  did  not  re-appear  suffi- 
ciently to  do  any  damage. 

York  Maderia — A  good  growth ;   is  free  from  mildew. 

THE    AESTIVALIS    CLASS. 

This  is  one  of  the  most  important  if  not  /A^-most  important 
class  of  grapes  for  the  southwest. 

Bottsi — Has  made  a  poor  growth;  is  free  from  mildew. 

Centennial — ^A  good  growth;  mildew  appeared  July  13; 
blue  water  was  applied  and  the  mildew  was  not  seen  again. 

Cunningham — Has  made  a  very  rank  growth  and  is  free 
from  mildew. 

Cynthiana — A  good  growth  and  is  free  from  mildew. 

Devereux — A  good  growth;  mildew  appeared  Septem- 
ber 10. 

Elsingburg — ^A  poor  growth;  mildew  appeared  July  13. 

Eumelan — A  good  growth;  mildew  appeared  Septem- 
ber ID. 

Herbemont — A  good  growth ;  is  free  from  mildew. 

Hermann — ^A  good  growth;  mildew  appeared  Septem- 
ber 15. 

Lenior — A  fair  growth;  mildewed  slightly  on  September  12. 

Louisiana — ^A  good  growth  and  is  free  from  mildew. 

Neosho — ^This  variety  was  very  feeble  from  the  start,  the 
vines  all  died  early  in  the  season ;  as  it  has  been  grown  a  great 
deal  in  this  section  and  proven  itself  unsatisfactory  and  unrelia- 
ble on  account  of  the  rot,  we  will  not  try  it  again. 

Norton's  Virginia — A  good  growth;    is  free  from  mildew. 

Pauline — A  poor  growth ;  is  free  from  mildew. 

THE   RIPARIA  CLASS. 

Amber — A  good  growth;  mildew  appeared  September  10. 

Bacchus — A  good  growth ;   is  free  from  mildew. 

Black  Pearl — A  good  growth ;  mildewed  to  a  slight  ex- 
tent on  July  13. 

Clinton — A  good  growth ;   is  free  from  mildew. 

Elvira — A  fair  growth ;   is  free  from  mildew. 

Etta — A  poor  growth;  mildew  appeared  September  8. 

Faith — A  good  growth;   mildew  appeared    September  10. 

Grein's  Golden — A  fair  growth;  mildew  appeared  Sep- 
tember 10. 
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Humboldt — ^A  fair  growth;   mildew  appeared  July  13. 

Iron  Clad — A  good  growth;  mildew  appeared  July  28. 

Janesville — A  good  growth ;  mildew  appeared'  Septem- 
ber 12. 

Marion — ^A  good  growth ;  mildew  appeared  to  a  slight 
extent  on  July  20. 

Missouri  Riesling — A  good  growth ;  mildew  appeared  July 
20,  but  did  little  damage. 

Montifiore — A  good  growth;  on  September  10  mildew  was 
noticeable  on  a  few  leaves. 

Pearl — A  good  growth ;   mildew  appeared  July  1 3 . 

Taylor's  Bullet — ^A  poor  growth;  is  free  from  mild^^r. 

Transparent — A  fair  growth ;   is  free  from  mildew. 

Uhland — A  fair  growth;  mildew  appeared  July  13. 


dew. 


THE  VULPINA   OR   ROTUNDIFOLIA   CLASS. 

Flowers — Has  made  a  good  growth  and  is  free  from  mil- 

Scuppemong — A  fair  growth ;  is  free  from  mildew. 
Thomas — A  fair  growth ;   is  free  from  mildew. 

THE   RUPESTRIS   CLASS. 

Numbers  60,  62  and  70,  as  grown  by  Hermann  Jager,  of 
Neosho,  Missouri.  All  have  made  a  good  growth,  and  are 
perfectly  free  from  mildew. 

THE  VINIFERA   CLASS. 

Mission — ^This  variety  is  a  failure  as  far  as  tried.  None  of 
the  vines  have  made  more  than  eighteen  inches  growth ;  the 
leaves  shrivel  and  dry  up  in  the  hot  sun,  as  also  the  ends  of  the 
young  shoots.     It  is  free  from  mildew. 

Zinfandel — A  fair  growth ;  mildew  appeared  to  a  small 
extent  on  September  15. 

HYBRIDS,    CROSSES   AND  SEEDLINGS  NOT   DISTINCTLY  BELONG- 
ING TO  ANY  OF  THE  ABOVE  CLASSES. 

Agawam — Has  made  a  good  growth;  September  10,  mil- 
dew appeared  to  a  slight  extent. 

Alvey — A  fair  growth ;  is  free  from  mildew. 

Amber  Queen — A  fair  growth;  mildew  appeared  July  13. 
Blue  water  was  applied,  and  while  it  checked  the  mildew,  yet 
as  fast  as  new  leaves  were  formed  they  were  attacked.    . 
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Aminia — This  is  a  fair  grower;  mildew  appeared  to  a 
slight  extent  on  July  13. 

August  Giant — A  good  growth;  mildew  appeared  Sep- 
tember 19. 

Autuchon — Is  a  fair  grower  and  free  from  mildew. 

Berckmans — This  variety  has  made  a  fair  growth  and  is 
free  from  mildew. 

Black  Defiance — A  good  growth ;  mildew  appeared  Sep- 
tember 12. 

Black  Eagle — A  good  growth ;  mildew  appeared  Septem- 
ber 10. 

Brant — Is  a  fair  grower  and  free  from  mildew. 

Canada — Is  a  poor  grower;   free  from  mildew. 

Conqueror — A  good  growth ;  is  free  from  mildew. 

Cornucopia — A  good  growth;    is  free  from  mildew. 

Croton — A  poor  growth ;  is  free  from  mildew. 

Delaware — A  fair  growth ;  mildew  appeared  to  a  slight 
extent  on  September  10. 

Duchess — A  good  growth ;  mildewed  slightly  on  Septem- 
ber  15. 

El  Dorado — A  fair  growth  and  free  from  mildew. 

Empire  State — All  dead.  The  wet  weather  of  last  spring 
seems  to  have  been  particularly  unfavorable  for  this  variety. 
The  vines  started  several  times,  but  the  wet  weather,  followed 
by  the  hot  sunshine,  seemed  to  kill  them. 

Excelsior — A  good  growth ;    mildew  appeared  July  20. 

Gazelle — A  poor  growth ;  is  free  from  mildew. 

Goethe  -  A  good  growth;  is  free  from  mildew. 

Herbert — A  good  growth;  mildew  appeared  September  12. 

Highland — A  good  growth ;  mildew  appeared  to  a  slight 
extent  on  July  20. 

Irving — A  poor  growth;  is  free  from  mildew. 

Jefferson — A  good  growth;    mildew  appeared  July  13. 

Jessica — A  fair  growth;    mildew  appeared  July  28, 

Lady  Washington — A  good  growth;  mildew  appeared 
July  13. 

Lindley — A  fair  growth;   mildew  appeared  July  28. 

Massasoit — A  good  growth  and  is  free  from  mildew. 

Merrimac — ^A  good  growth;  mildew  appeared  Septem- 
ber 8. 

Munson's — A  collection  of  twenty-five  varieties  of  hybrids 
and  seedlings  was  received  from  T.  V.  Munson,  of  Denison, 
Texas.     As  they  are  new  and  not  disseminated,  we  will  make 
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no  mention  of  the  separate  varieties.  They  all  made  from  fair 
to  good  growth,  and  until  wet  weather  in  September,  were  free 
from  mildew.  On  September  24,  seventeen  of  the  twenty-five 
varieties  were  affected  by  it; 

Naomi — A  poor  growth;   mildew  appeared  July  17. 

Noah — A  good  growth;    mildew  appeared   September  10. 

Oriental — A  fair  grower  and  free  from  mildew. 

Othello — A  good  growth;   mildew  appeared  July  13. 

Peter  Wylie — ^A  poor  growth  ;   free  from  mildew. 

Poughkeepsie  Red — A  good  growth;  mildew  ^peared 
September  10. 

Requa — A  fair  growth;    mildew  appeared  July  13. 

Rogers'  Hybrids — No.  2  has  made  a  fair  growth;  mildew 
appeared  September   1 2 . 

No.  5 — ^This  is  a  very  rank  grower  and  was  badly  affected 
with  mildew.  On  July  13  blue  water  was  applied  to  three  out 
of  six  vines;  on  July  17  the  three  not  receiving  the  application 
were  nearly  divested  of  foliage,  the  remedy  was  then  applied  to 
these  three  and  the  vines  continued  to  grow.  On  September 
10,  after  two  weeks  of  very  rainy  weather,  nearly  all  of  the  new 
leaves  were  covered  with  the  mildew. 

No.  8 — A  fair  growth;    is  free  from  mildew. 

No.  I! — A  fair  growth;    mildew  appeared  September  10. 

Nos.  13,  14  and  36 — These  have  all  made  a  good  growth, 
and  are  all  affected  with  mildew,  but  not  quite  so  badly  as 
No.  5. 

Salem — A  poor  growth;    mildew  appeared  July  13. 

Secretary — A  fair  growth ;  mildew  appeared  ^Septem- 
ber 10. 

Triumph — A  fair  growth;  mildew  appeared  September  8. 
Waverly — A  good  growth ;  mildew  appeared  September  10. 
Wilder — A  good  growth ;  mildew  appeared  September  1 5 . 
Wilding — ^A  good  growth;  mildew  appeared  Septem- 
ber 10. 

We  see  from  the  above  that  of  the  three  principal  classes 
Labruscas,  iEstivalis  and  Riparia — ^the  iEstivalis  is  the  least 
subject  to  mildew,  forty-six  per  cent,  being  affected.  The  mil- 
dew also  did  less  damage  to  the  vines  of  this  class  that  it  af- 
footed.     The  Riparia  class  has  the  largest  per  cent,    mildewed, 
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seventy-two  per  cent,  being  affected.     Of  the  Labruscas  sixty- 
six  per  cent,  were  mildewed. 

STRAWBERRIES. 

Our  collection  consists  of  forty-three  varieties.  We  give 
kere  the  per  cent,  of  live  plants  and  a  few  notes  on  their  vigor 
and  health.     The  soil  is  a  sandy  loam : 

Atlantic — Seventy-five  per  cent,  alive;  is  moderately  vig- 
orous. 

B^mont — Fifty  per  cent,  alive;  vigorous. 

Bidwell — Eighty  per  cent,  alive,  moderately  vigorous. 

Big  Bob — Twenty-three  per  cent,  alive;  moderately  vig- 
orous. 

Bubach  No.  5 — Eighty-eight  per  cent,  alive;  vigorous; 
produces  many  runners. 

Captain  Jack — ^Thirty-two  per  cent,  alive ;  not  vigorous. 

Charles  Downing — Sixty-nine  per  cent,  alive ;  vigorous ; 
produces  many  runners. 

Champion — Fourteen  per  cent,  alive;  not  vigorous.' 

Crescent — Eighty-one  per  cent,  alive ;  vigorous ;  produces 
many  runners. 

Crimson  Cluster — Sixty-nine  per  cent,  alive;  vigorous; 
produces  many  runners. 

Crystal  City — Fifty-nine  per  cent,  alive;  vigorous;  pro- 
duces many  runners. 

Cumberland  Triumph — Thirty  per    cent,  alive;   vigorous. 

Daniel  Boone — Thirty  per  cent,  alive;  not  vigorous. 

Earle — Eighty-eight  per  cent,  alive;  vigorous;  produces 
strong  and  numerous  runners. 

Early  Canada — Sixteen  percent,  alive;  moderately  vig- 
gorous. 

Glendale — Twenty-nine  per  cent,  alive;  not  vigorous; 
produces  few  runners, 

Harf  s  Minn — Ten  per  cent,  alive;   not  vigorous. 

Henderson — ^Ten  per  cent,  alive ;   not  vigorous. 

James  Vick — Eighty-two  per  cent,  alive;  not  vigorous. 

Jersey  Queen — Seventy-five  per  cent,  alive;  moderately 
vigorous. 


Agricultural  Experiment  Stations,  §i 

Jessie — Seventy-four  per  cent,  alive;  vigorous;  produces 
many  runners. 

Jewel — ^Twelve  per  cent,  alive;  vigorous;  produces  few 
runners. 

Jumba — Seventy-one  per  cent,  alive;   not  vigorous. 

Kentucky — Eighty-four  per  cent,  alive;  moderately  vig- 
orous. 

Legal  Tender — Fifty-seven  per  cent,  alive;   vigorous. 

Mammoth  Seedling — Forty-one  per  cent,  alive;  moder- 
ately vigorous. 

Manchester — Fifty-one  per  cent,  alive ;   vigorous. 

May  King — Fifty-seven  per  cent,  alive;  vigorous;  pro- 
<luces  many  runners. 

Monarch — ^I'hirty-six  per  cent,  alive;   vigorous. 

Mt.  Vernon — Eighty-two  per  cent,  alive;  vigorous;  pro- 
duces many  runners. 

Miner — Seven  per  cent,  alive;  not  vigorous;  produces  few 
runners. 

Mrs,  Garfield — Forty-two  per  cent,  alive;  not  vigorous. 

Old  Ironclad — Twenty-four  per  cent,  alive ;  vigorous ;  pro- 
<luces  few  runners. 

Parry — Nineteen  per  cent,  alive;  vigorous;  produces  few 
runners. 

Piper — Fifty-eight  per  cent,  alive;  moderately  vigorous; 
runners  and  leaves  badly  killed  out  by  drouth. 

President  Lincoln — Sixty-two  per  cent,  alive;  vigorous. 

Primo — ^Thirty-two  per  cent,  alive;  vigorous. 

Prince  of  Berries — Twenty-one  per  cent,  alive;    vigorous. 

Sharpless — ^Thirty-three  per  cent,  alive;  vigorous;  pro- 
duces few  runners. 

Warner — All  the  original  plants  are  dead. 

Wilson — Eighty-five  per  cent,  alive;  moderately  vigorous. 

Windsor  Chief — Forty-one  per  cent,  alive;   not   vigorous. 

All  but  two  varieties — ^Jewell  and  May  King — were  more 
or  less  affected  by  the  strawberry  leaf  blight  .The  Chas.  Down- 
ing, Earle  and  Mammoth    Seedling  were   quite  badly  affected. 
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BRANCH  STATION  AT  PINE  BLUFF. 


At  this  station  we  have  117  varieties  of  grapes  and  forty^ 
two  varieties  of  strawberries.  The  soil  is  sandy  loam.  The 
grapes  are  entirely  free  from  mildew. 

Below  we  give  a  list  of  the  varieties  and  the  character  of 
growth ; 

THE  LABRUSCA  CLASS. 


VARIKTY. 


CHARACTER 
OF 
GROWTH.    I 


VARIETY. 


Am  an  da  ,,... 

Beauty 

Cambridge  *..-. 

Catawba..*- 

Cflussady  ......^„,. 

Cballrnge 

Cbajupion  — .. 
Concord. **,►., ..« 

Cottage,,,.,, 

Creveling.  .... 

Diana 

Dracul  Amber  , 

Earl  J  Victor 

Eif« .„.....,, 

Hertford  _  - .. 

Hayes „.., 

lonAn .«-.. 

Irvtng „,. 

Isabella 

Ives' .K « 

Lady 

Martha 


Good 

Fair 

Fair 

Poor 

Good 

Good 

Good 

Fair 

Good 

Fair 

Poor 

Poor 

Good 

Poor 

Good 

Good 

Poor 

Poor 

Good 

Good 

Poor 

Fair 


Mary  Ann 

Mason^s  Seedling.. 

Maxatawney  

Moore's  Diamond  . 

Moore's  Early 

|New  Haven 

Niagara  


I 

North  Carolina . 


'  Northern  Muscadine.. 

I  I 
Perkins 

Pocklington 

Prentiss 

Rentz  

Rochester 

Telegraph  

Venango  

Vergennes  

Whitehall 

Woodruff  Red 

Worden 

Wyoming  Red 

'  York  Madena 


CHARACTER 

OF 

GROWTH. 


Good 
Good 

Fair 
Good 

Poor 

Poor 
Good 
Good 
Good 
Good 
Good 
Good 
Good 

Fair 
Good 
Good 
Good 
Good 

Poor 

Fair 
Poor 

Fa:r 
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VARIETY. 


Bottsi 

Centennial .... 
Cunningham  . 

Cyntbiana 

Devcreux 

Elsingburg  ... 
Enmelan 


THE     iBSTIVALIS     CLASS. 


CHARACTER 

OF 

GROWTH. 


VARIETY. 


Poor         '   Herbcmont 

Poor  Hermann 

Fair         ,   Lenoir 

Good        I  'Louisiana  

Fair        |  Neosho  

Poor  '  Norton's  Virginia.. 

Poor        I  Pauline 

I  I 


THE     RIPARIA     CLASS. 


CHARACTER 

OF 

GROWTH. 


Good 
Poor 
Good 
Good 
I  Poor 
I  Good 
Poor 


VARIETY. 


Amber 

Bacchus 

Black  Pearl 

Clinton  

Elvira 

Etta 

Faith 

Grein's  Golden.. 
Humboldt  


CHARACTER 
OF  , 

GROWTH. 


Fair 
Good 
Poor 
Fair 
Good 
Good 
Good 
Poor 
Good 


VARIETY. 


Iron  Clad 

Janesville 

Marion 

I  Missouri  Riesling.. 

i  MontiHor 

IPearl 

jTransparent 

Uhland 


! CHARACTER 

OF 

GROV\TH. 


Good 
(iood 
Fair 
Poor 
Good 
Good 
.  Fair 
Fair 


HYBRIDS,  CROSSES  AND  SEEDLINGS. 


VARIETY. 


:  CHARACTER 

OF 
'     GROWTH.     ! 


VARIEIT. 


Agawam 

Alvey 

Amber  Queen.. 

Aminia 

August  Giant ... 
Autuchon 


Good 
Fair 
Fair 
Good 
Good 
Fair 


{Herbert  ... 
Highland 
Jefferson  .. 

jjessica 

iLindley  ... 
Massasoit.. 


1  CHARACTER 
I  OF 

GROWTH. 


Good 
Fair 
Fair 
Dead 
Good 
Poor 


54 


First  Annual  Report  of  the 


HYBRIDS,   GROSSES  AND   SEEDLINGS.--0»/mi/^^. 


VARIETY 


Barry 

Black  DcBance 

Black  Eagle 

Brant  

Brighton 

Canada 

Conqueror 

Cornucopia 

Croton  

Delaware 

Duchess 

Eldorado  

Empire  State 

Excelsior 

Goethe 


CHARACTER 

OF 

GROWTH. 


Fair 
Poor 
Fair 
Poor 
Fair 
Fair 
Fair 
Good 
Poor 
Poor 
•Good 
Good 
Poor 
Poor 
Fair 


VARIETY. 


Merrimac ,. . 

Naomi 

Noah  

Norwood  

Oriental , 

Othello    

Peter  Wylie 

Requa 

Rogers  No.  9 

Salem   

Secretary 

Triumph 

Waverly 

Wilder 

Wilding 


CHARACTER 

OF 

GROWTH. 


Fair 
Poor 

Good 
Poor 

Good 
Fair 

Good 
Fair 

Good 
Fair 
Fair 
Fair 
Fair 

Good 
Poor 


STRAWBERRIES. 

Atlantic, — Fifty  per  cent,  alive;   vigorous. 

Belmont,  -All  dead. 

Bidwell, — Twenty-eight  per  cent,  alive;  vigorous;  has 
produced  but  few  runners. 

Big  Bob, — Eleven  per  cent,  alive ;  not  vigorous ;  produced 
few  runners. 

Bubach  No.  5. — Seventy-two  per  cent,  alive;  very  vigor- 
ous; produced  many  runners. 

Captain  Jack — ^Twenty-one  per  cent,  alive;  not  vigorous; 
produces  few  runners. 

Charles  Downing — Five  per  cent,  alive;  vigorous. 

Champion — Six  per  cent,  alive;  not  vigorous, 

Crescent — Eighty-two  per  cent,  alive;  very  vigorous;  pro- 
duced many  runners. 

Crimson  Cluster — Seventy-three  per  cent,  alive;   vigorous. 

Crystal  City — Twenty-eight  per  cent,  alive;  vigorous. 

Cumberland  Triumph — All  dead. 
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Daniel  Boone — Nineteen  per  cent,    alive;    not   vigorous; 
produced  few  runners. 

Early  Canada — Twenty-one  per  cent,  alive;  not  vigorous. 
Finch  Seedling — Eleven  per  cent,  alive;  not  vigorous. 
Glendale — ^Thirty-three    per    cent,    alive;     not    vigorous; 
produced  few  runners. 

Harfs  Minn — ^Twenty-five  per  cent,  alive;    not  vigorous. 
Henderson — ^Ten  per  cent,  alive;   vigorous. 
James  Vick — Twenty-nine  per  cent,  alive;  not  vigorous. 
Jersey  Queen — Fifty-eight  per  cent,  alive;   vigorous. 
Jessie — Sixty-five    per  cent    alive;     very  vigorous;     pro- 
duced many  runners. 

Jewell — Six  per  cent,  alive;   vigorous. 
Jumbo — Forty-seven  percent,  alive;  not  vigorous. 
Kentucky — ^Thirty-eight  per  cent,  alive;  vigorous. 
Legal  Tender — Fifty  per  cent,  alive;   vigorous;   produced 
few  runners. 

Mammoth  Seedling — Forty  per  cent,  alive;   not    vigorous. 
Manchester — All  dead. 

May  King — Forty  per  cent,  alive;   vigorous. 
Miner — Fifty  per  cent,  alive;    vigorous;    produced  large, 
strong  runners. 

Monarch — Twelve  per   cent,   alive ;     vigorous ;    produced 
few  runners. 

Mt,  Vernon — Sixty-eight  per  cent,  alive ;   very    vigorous ; 
produced  many  runners. 

Mrs,  Garfield — Fifty-two  per  cent,  alive;   vigorous. 
Old  Ironclad — ^Twenty-two  per  cent,    alive;   not  vigorous. 
Parry — Nine    per    cent,    alive;    vigorous;    produced    few 
runners. 

Piper — Ninety-four  per  cent,  alive;   during  dry  weather  in 
August  many  of  the  leaves  and  runners  dried  up. 

President  Lincoln — ^Twenty-two  per  cent. alive ;  not  vigorous. 
Primo — Five  per  cent,  alive;    not  vigorous. 
Prince  of  Berries — Eleven  per  cent,    alive;    not  vigorous; 
has  made  few  runners. 

Sharpless — ^All  dead. 
Warner — All  dead. 

Wilson — Seventy-eight  per  cent,  alive;   vigorous. 
Windsor  Chief — Six  per  cent,  alive;   vigorous. 
All  but  the    Legal  Tender,  May    King  and  Ironclad  were 
more  or  less  affected  by  the  leaf  blight ;   the  Charles  Downing 
was  very  much  injured  by  it. 
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HORTICULTURE. 

We  give  here  the  names  of  the  different  varieties  of  fruit 
growing  on  the  Experiment  Station  grounds,  together  with  the 
names  of  the  parties  furnishing  them : 

Received  of  Gill  and  Vincenheller,  of  Springdale,  Arkansas,  spring  of  1888: 
Turner  Raspberry,  Kittatinny  Blackberry, 

Gregg  Raspberry,  Blackman^s  Plum, 

Russian  Mulberry. 

Received  of  T.  V.  Munson,  of  Denison,  Texas,  spring  of  1888: 
APPLES. 
Steward,  Gano's  Red, 

Yellow  Forest.  Shirley's  Keeper. 

PEACHES. 

Ladylngold,  Miss  Lula, 

Scruggs,  Barnes, 

Gen.  Grant.  Bishops  Early. 

PEARS. 

Bruce.  Gross  Blanquet. 

Received  of  James  B.  Wild  and  Bros.,  of  Sarcoxie,  Missouri,  spring  of  1888: 
APPLES. 


Alexander, 
Borsdoffar, 
GilPs  Beauty, 
Mann, 
Occident, 
Plumb's  Cider, 
Stump, 
Tetofsky, 
Wolf  River, 
Salome, 
Chiman  Pippin, 
Gideon's  Best. 


Early  Harvest, 
Bartlett. 


Bright  water, 
Hass, 

Langford  Seedling, 
Moore's  Ruby, 
Paragon, 

Red  Bietigheimer, 
Shackelford, 
York  Imperial, 
Toy, 

Winter  May, 
Northwest  Greening. 


PEARS. 


Louis  Bde.  Jersey, 
Duchess. 


PEACHES. 


Jennie  Worthen, 
Peen-to, 

Andrew's  Mammoth, 
Cien.  Lee. 


Mrs.  Brett, 
Tong-pa, 
14  oz.  Cling, 


k 
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NECTARINES. 

Early  Violet,  New  White. 

Victoria. 

APRICOTS. 

Alberge,  Breda. 

Moorepark. 

JAPAN   PLUMS. 
Prunus  Simoni,  Satsuma, 

Botan,  Botankio, 

Kelsey.  Ogon. 

I^€ceivcd  of  R.  D.  McGeehon,  of  Atlantic,  Iowa,  spring  of  1888: 

RASPBERRIES. 


Turner, 

Cuthbert, 

Marlboro, 

Souhegan, 

Ohio, 

Johnson^s  Sweet, 

Shaffer, 

Thack, 

Tyler. 

CURRANTS. 

Cherry, 

Victoria, 

White  Grape, 

Red  Dutch. 

Fay's  ProliEc. 

BLACKBERRIES. 

Stone,  Britton, 

Taylor's  Prolific,  Snyder. 

Early  Harvest. 

DEV\^BERRIES. 
Lucretia.  Windom. 

GOOSEBERRIES. 

Houghton  Seedling.  Downing. 

Received  of  Iowa  Agricultural  College,  spring  of  1888: 

APPLES. 

Red  Stettin,  Cross, 

Boiken,  Sandy  Glass, 

Apart,  Himbeer, 

Thaler,  Antonooka, 

Ukraine,  Blackwood, 

Lead,  Good  Peasant, 

Sintrer,  Cardinal  Cellina, 

Antonooka  (Vilne),  Bagdanoff, 

Great  Mogul,  Yellow  Transparent, 

Yellow  Reinette,  Red  Aport, 

Aport  Seedling,  Scott's  Winter, 

Red  Queen,  Winter  Streipling, 

Borovinka,  Grandmother. 
Longtield. 
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PLUMS. 


Rollingstone, 
Mount  Pekin, 
tHungarian  No.  i, 
Hungarian  No.  2, 
Russian  No.  3, 
Black  Prune. 

Bessemianka, 
Lemon, 
Kurskaya, 
Long  Stem, 
Gakovska. 


PEARS. 


CHERRIES. 


Moldanka, 
Desoto, 
Wolf, 

Maquoketa, 
Orel  No.  19, 
Orel  No.  20. 

No.  416, 
Pcffer  No., 
No.  439* 
No.  385, 
No.  391. 


Sklanka,  Russian  No.  62, 

Lutooka,  Mount  Ordinary, 

Large  Montmorency.  Brusseler  Braine, 

Duchess  de  Angeline,  Abbess. 
Cerise  dc  Ostheim. 
fWhen  numbers  are  given  they  correspond-to  the  importation  numbers  of  the 
Iowa  Agricultural  College. 


SHRUBS. 

Tamarix  Amurensis, 
Syringa  or  Mock  Orange, 
Hypericum  Hercinum, 
Spirea  Hypericafolia, 
Aleagnus  Augustifolia. 


Spirea  Van  Houteii, 
Hypericum, 
Spirea  Prunifolia, 
Rosa  Rugosa. 


We  also  have  the  following  apple  trees   in   orchard   three  years  old. 
received  of  J.  B.  Gill,  of  Springdale,  Arkansas,  spring  of  1886: 


Trees 


Early  Harvest, 

White  Winter, 

Horse, 

Sweet  Bough, 

Rambo, 

R.  W.  Romanite, 

Stark, 

Limber  Twig, 

StevensoiPs  Pippin, 

Mammoth  Pippin, 

Grindstone, 

Arkansas  Black, 

Mammoth  Black  Twig, 

Shannon  Pippin, 

Buckingham. 


Willow  Twig,      i 

Rome  Beauty, 

Arkansas  Red, 

Maiden^s  Blush, 

Kossuth, 

Red  Astrachan, 

Ben  Davis, 

Wine  Sap, 

Jenniton, 

Woolsey's  Seedling, 

Pa  Cider, 

Hatchers*  Seedling, 

Shockley, 

Yellow  Bellflower, 

Lanier. 
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POTATOES. 

Our  experimental  work  in  potatoes  has  been  carried  on  at 
Texarkana  and  Fayetteville.'  It  has  been  conduted  with  a  view 
to  determine  the  varieties  best  suited  to  the  different  sections  of 
the  State ;  the  diverse  effects  of  fertilizers  and  the  quality  of 
potatoes  grown  with  and  without  chemical  and  barn  yard  ma- 
nure. Our  potatoes  were  planted  with  an  Aspinwall  Potato 
Planter — an  implement  that  does  good  work.  They  were  cut 
medium.  The  soil  at  Fayetteville  is  a  sandy  loam  ;  at  Texark- 
ana it  is  more  sandy. 

The  F*ayetteviIIe  potatoes  were  grown  in  new  land ;  that  at 
Texarkana  had  been  previously  cultivated  for  several  years, 
the  crop  having  usually  been  cotton.  The  yield  was  larger  at 
Fayetteville,  but  our  soil  was  richer.  The  varieties  that  gave 
the  best  results  differ  at  the  two  places.  We  do  not  wish  these, 
our  first  year's  results,  to  be  taken  as  determining  absolutely 
the  variety  of  potatoes  to  cultivate,  but  they  may  be  taken  as 
a  tolerably  good  indication.  Fertilizing  potatoes  has  not  as 
yet  been  extensively  practiced  in  Arkansas,  but  when  we  can 
so  obviously  make  a  better  profit  on  our  work  by  their  em- 
ployment, it  would  be  advisable  for  farmers  to  try  them  if  even 
they  commence  on^a  small  scale.  It  is  obvious  that,  with  the 
land  well  prepared  and  properly  manured,  we  can  get  big  results, 
and  what  we  can  do  the  other  farmers  in  the  State  can  do  also. 
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Alexander's  Prolific. 
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Vick's  Extra  Early. 


White  Stsir. 


Early  Telephone. 


Thorburn. 


Clark's  No.  i. 


Early  Albino. 
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Lee's  Favorite. 


NOTES  ON  VARIETIES. 


Early  Albino.  Long  cylindrical,  somewhat  flattened.  Na- 
tive of  Vermont. 

Empire  State.     Tubers  cylindrical,  smooth,  white. 

Charles  Downing.  An  oval  tuber,  white  and  smooth  skinned. 

Lee' s  Favorite.  Similar  in  shape  to  Early  Rose,  light  in 
color,  size  large,  skin  smooth,  grows  close  and  shallow  in  hill. 
Early  variety. 

Pearl  of  Savoy.  This  variety  is  a  cross  between  Clark's 
No.  I  and  Early  Vermont;   tubers  generally  spherical. 

Early  Maine.  A  smooth  skinned  variety;  tubers  long, 
cylindrical,  color  white. 

Vick'sEarly.  A  good  variety ;  cylindrical  in  shape, cooks  well. 

Clark's  No.  i .  Tubers  large,  spherical;  similar  in  appear- 
ance to  Early  Rose,  skin  white;  originated  in  New  Hampshire. 
Early  variety. 

Beauty  of  Hebron.  Skin  smooth,  slight  pink  tinge,  turn- 
ing white.     A  well  known  standard  variety. 

Chicago  Market.  Tubers  large,  oval  or  round,  form  clus- 
ters in  the  hills,  flesh  white. 

Early  Harvest.  This  is  an  early  variety,  similar  to  the 
Early  Rose. 

Early  Ohio.     Tubers  spherical  to  oval.     Early  variety. 
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White  Elephant,     White  skin,  long,  cylindrical.      Late. 
White  Star,     Tubers  oblong,   large;  a   cross   between  the 
Excelsior  and  White  Peachblow. 

Alexander' s  Prolific,  Skin  white,  well  covered  with 
rough  netting,  tubers  long,  good  size  eyes,  medium  depth.  Late. 

Thorburn,  A  self  seedling  of  the  Beauty  of  Hebron; 
tubers  spherical  to  oval,  skin  yellow.  Dry  and  floury  when 
cooked,  with  compact  and  firm  grain.      Early. 

Early  Telephone.  Tubers  medium,  white;  cross  between 
Snowfiake  and  Peachblow.     Good  keeper. 

American  Giant.  Tubers  very  large,  long,  tapering,  white. 
About  two  weeks  later  than  Early  Rose. 

Queen  of  the  Valley.  Tub^ers  large,  color  pink,  shape 
long,  flattened  at  the  end. 

Snow  flake ,  This  variety  is  too  well  known  to  need  description 

Hall's  Early  Peachblow.  Tubers  spherical,  white,  pink 
eyes,  medium  size. 

Dakota  Red.     Tubers    long  color  oeddish,   cylindrical,  eyes 
medium,  flesh  white.     Late. 

Burbank,     This  old  variety  is  well  known  to  all. 

Sunlit  Star.     Early  variety;  skin  clouded,  with  rose  color. 

Rose' s  Beauty  of  Beauties .  A  Peachblow  seedling;  large 
size,  pure  white  flesh.      Medium  variety. 

Dictator.  Medium  variety;  good  quality,  nearly  round  in 
shape. 

Rural  Blush.  Flesh  slightly  tinged  with  pink,  blush  skin. 
Medium  variety. 

Rose's  Wild, 

Rose's  New  Giant.  Oblong,  flattened,  large  size,  white 
skin  and  flesh,  shallow  eyes.      Late. 

Mammoth  O.  K,  Prolific.     White,  spherical,  medium  size. 

Triumph,  Tubers  long,  partly  flattened,  light  colored, 
smooth,  medium  size. 

Home  Comfort. 

Peerless. 

Our  seed  weVe  obtained  from  :  J.  C.  Vaughan  &  Co., 
Chicago,  111. ;  Thorburn  &  Co.,  New  York,  N.  Y. ;  Peter  Hen- 
derson, New  York,  N.  Y. ;  St.  Louis  Plant  Seed  Co. ;  Badger 
Seed  Farm,  Wisconsin. 

The  following  tables  show  the  yield  of  unfertilized  potatoes 
at  Fayetteville  and  Texarkana. 
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UNFERTILIZED—Fayetteville. 


DATE   OF 
PLANT- 
ING. 


VARIETY. 


March  19 

19 
19. 

20. 

20.. I 

20.. 

20.. 

20.. 

20.. 

20.. 

20.. 

20.. 

20.. 

20.. 

20.. 

20. 

20.. 

20.. 

20.. 

22.. 

22.. 

22.. 

22.. 

22.. 

22.. 

22.. 

22.. 

22.. 

22.. 

22..; 

22. 

22 


Mammoth  O  K  Prolific... 

Vick's  Early  

Beauty  of  Hebron 

Dictator 

Rural  Blush.., 

Triumph 

Early  Harvest 

Thorbum 

Lee's  Favorite 

White  Star 

Snowflake 

Empire  State 

American  Giant 

Dakota  Red 

Early  Telephone 

HalPs  Early  Peachblow 

Pearl  of  Savoy 

Queen  of  the  Valley 

Chicago  Market 

Alexander's  Prolific 

Eariy  Albino 

White  Elephant 

^^rly  Maine 

Sunlit  Star 

Home  Comfort 

Rose's  New  Giant 

Rose's  Beauty  of  Beauties 

Rose's  Wild  Rose 

Early  Ohio 

Charles  Downing 

Burbank 

Clark's  No.  I 

Peerless 


I 


DATE 

OF 

BLOOM 

INC. 


June    2 
May  24 

24 
June  2 
May  28 

May  28 
20, 


28 
24 
24 
24J 
24! 
24 
24 
24 
24 
24 
28 

23 
24 
24 
28 
28 

24 
28 

24 
24 
24 


DATE 

OF 
DIG- 
GING. 


YIELD  BU. 

LARGE 
POTATO'S 
PER  ACRE 


July  27 

25 
21 

27 
27 
13 

«>! 

27 
20 
271 
27 
27 
27 
27 
27 
27 

13 

27 

27j 

271 

13 

I 

II 

27 

27i 

27 1 

I 

27; 

27; 

27 

27 

II 

27 
27 


YIELD  BU. 

SMALL 
POTATO 'S 
PER  ACRE 


138 

75  1-6 
75  I-I2 

159  1-2 

179  7-8 
51  1-2 
77  1-6 
96  2-3 
785-6 

128 

105 

166  2-3 

156 

154  2-3  J 
75  2-3 
87  3-4 
61  5-12 

94  3-4 

132 

128  1-2 
91  2-3  I 
80  1-2  I 

142  1-6  I 

75  5-24' 

116  7-12I 

70  5-6  j 
104  1-2  j 
120  1-6 
118  5-6  j 

56     ! 
84 1-2 

53 
77 


12 

8  1-2 
22  1-4 

15  1-2 

16  1-8 
25  1-2 
12  1-2 
20 

II  1-2 
6 


12 

4  1-2 

5  1-4 

20 
4  1-4 

3  1-2 
16 

16  1-2 

19  1-2 

9  1-2 

8  1-8 

4  1-4 
10 

8 

4 
14  1-2 

14 


18 
10 
20 


H 
59 
59 
56 
56 
61 

57 
58 
58 
60 

56 
54 
58 
54 
58 
60 
60 

57 
60 

59 
60 

58 
57 
62 
61 
62 

58 
58 
56 
58 
56 
59 
60 

59 
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UNFERTILIZED— Texarkana. 


VARIETIES. 


Early  Albino,. -.rr.^r^TH^ 

Rural  Blush .-.. 

Rose*s  Wild  ....   

Queen  of  the  Valley 


i     DATE 
OF 
y I  DOM- 
ING. 


May  28 
29 

26 


YIELD  BU. 

TOPS     ,    LARGE     I 

DIED.    I      POTA-     I 

TOES.     , 


June  10 

22 

30 
28 


A  1ej£ander*s  Prolific \  June    2 

BcfLuty  of  Hebron^^.  ..         May  31 
SunhtStar    ...,.....,..,..,=-,*.        June    6 

Home  Comfort .,...   -,,.     June    4 

Vick's  Early  „.t .  ^^- — **^'     May  30 

While  Elephant » Jane    3 

Rose's  New  Giant  ......  ,,...  5 

O  K  Mammoth  Prolific. '  8 

American  Giant 4 

Dictator  ,.„ ^,  —  ..,.. ...  7 

Chicago  Market     ,,„.. 8 

Dakota  Red ,«.,...._  9 

Early  Telephone ..„. .....  7 

Early  Ohio  ..........        May  31 

Early  Maine „.. — ...*._  28 

Thorbum ..».,    June   4 

Charles   Downing,.....,......*-     May  31 

Triumph  ......,......^ .^.  29 

White  Star  ..........  ...,..., Jone    7 

Snowflake,  .. .. ,..,-  |  May  31 

Rose*s  Beauty  of  Beauties  '  June    4 


27 


;uly 


Empire  Stale.. ..    ........... 

Hall's  Peach blo^r  .....^.. 

Burbank ,..,... .,. 

Lee's  Favorite ..... .. 

Pcari  of  Savoy.. ►H..^ 

Clark's  No.  i May  28 

Early  Harvest ....„^ J  June    i 

Pitted  Man:H  aB^     Dug  July  t, 


2 

May  28 

June  4 

6 

4 


I 

2 

June  24 

28 

30 

29 

July  I 

2 

June  27 

26 

23 

25 

23' 

28 

25 

July  2 

I 

3 

3 

June  30 

«9, 

27: 

I 

281 

26. 
26 

,6' 


41 

22 

55 
12 
20 

55 
41 
51 
23 
45 
46 

53 
61 

58 
63 
66 

64 
32 
79 
54 
56 
86 

58 
57 
68 

54 
38 
24 

37 
17 
47 
30 


YIELD 

BU. 
MED- 
IUM. 


20 
II 

14 
II 
12 
30 
25 
32 
16 

15 

26 

2 

21 

27 

26 
15 
31 
31 
29 

44 
37 
33 
47 
24 
17 

28 

23 

28 

19 


YIELD 

BU. 
SMALL, 


II 
6 

4 

6 

16 

15 
22 
12 
II 
12 
10 
7 

13 
10 
22 

15 
10 

5 

30 
16 

^A 
13 
•  16 
20 
31 
17 
la 

7 

25 
15 
16 
II 


TOTAL 

BU. 

PER 
ACRE. 


72 
39 
73 
28 
48 
loa 
88 
95 
5^ 
72 
82 
88 
95 
95 
118 
114 

ICQ 

52 
140 

lOI 

99 
143 
III 
no 
146 

95 
65 
40 
90 
55 
91 
60 
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The  following  experiments  in  fertilizing  were  made  with 
the  Dakota  Red  potato,  all  plats  being  fertilized  and  planted 
the  same  date : 


FERTILIZERS   USED 
PER  ACRE. 


400  lbs.  Ammonia  Salts  1 

900  lb«.  Kainit... 

300  lbs.  Superphosph'te  J 

soo  Rm  Nitrate  Soda  ...1 
300  Ibft.  Supeiphosph^te 
aoolbft.  Kainit J 


xo  tons  Barnyard  Ma- 1 

nnre 

300  lbs.  Superphosph'te 

500  lbs.  Nitrate  Soda.  J 


400  lbs.  Cotton     Seedl 

Meal 

30Dlbs.  Kainit > 

300  lbs.  Superphosph'te  J 

9O0  lbs.  Chloride  Potash. 

to  tons  Barnyard  Ma 

nure 

300  lbs  Superphosph'te 


10  tons  Barnyard  Ma^ 
nure  


V»  lbs.   Cotton    Seed  i 

Meal i 

300  Ibi.  Superphosph'te 

300  Ibi.  Kainit 

300  lbs.  Superphosphate 

400  lbs.  Wood  Ashes 

Nothiuf 

NodiiBf 


YIELD 
LARGE 

BUS. 
Pr  ACRE 


254^ 
229K 

225 

211X 

171 

160^ 

150 

143X 
137X 

134X 
132 


YIELD 


TOTAL 
BUS. 


COST  OF 
FER- 


SMALLJp^.^'^tJpITI  LIZER 


26>^ 


275>^ 


256X 


23       248 


20X 


23i>^ 


I3K     190 


I5>^ 

14X 
i3« 


178X 

160X 
160 

148 

I48>^ 

145^ 


Pr  ACRE 


$18   80 


19  80 


23  OO* 


7  40 


4  50 


8  oo» 


5  00* 


2  60 


4  80 


3  00 


VALUE 

OF 
INCR'SE 

AT  95c  PER 
BUSHEL. 


$31  75 
26  75 

24  75 

20  75 

10  50 

9  50 

7  75 

2  75 

2  70 
I  00 


2  00  Nothing 


PROFIT. 


LOSS. 


$12  95 


6  95  j 


I  75 


13  35 


6  00 


I  50 


2  75 


>5 


$2  10 

2  00 
2  00 


*  The  value  of  Barnyard  Manure  varies  with  the  locality,  and  every  farmer  must  calculate  for 
^muM  what  it  will  cost  him. 

The  experiments  with  fertilizers  on  varieties  were  made  with  a  view  to  de- 
termine their  relationship  to  experiments  made  with  one  variety.  They  will  be 
noticed  to  have  given  nearly  similar  results.  There  are,  however,  some  slight 
differences,  but  not  of  a  sufficient  importance  to  vitiate  the  application  of  the  on^ 
▼ariety  results  to  all. 
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Since  the  percentage  oi  starch  detemines  the  vmlne  of  the  potato,  we  have 
made  a  series  of  analysts  of  our  Fayetteville  and  Texarkana  rarieties,  and  the  re- 
sults will  be  found  below : 


VARIETY. 


Pbr  Cbkt  op 

Starch      whbn 

Grown  at 

FAYXrrBVlLLB. 


Pbr  Cbwt  op 

Starch      whbn 

Grown  at 

Tbxarkana. 


PbrCbntop 
Watbr    whbn 

Grown  at 
Faybttbvillb. 


PbrCbntop 

Watbr  whbm 

Grown  at 

Tbxarkana. 


Empire  State 

Earlj  Albino 

Rose's  Beauty  of  Beauties.. 

Alexander's  Prolific 

White  Star 

DicUtor 

Rose's  wad 

Beauty  of  Hebron 

Sunlit  Star 

Charles  Downing 

Early  Hanrest  

Qarke'sNo.  i 

Early  Telephone 

Pearl  of  Savoy 

DakoU  Red 

Lee'f  Favorite 

HaU's  Peachblow 

Vick's  Early 

Roie's  New  Giant 

Qocen  of  the  Valley 

Rural  Blush 

.American  Giant 

Chicago  Market 

Mammoth  O  K  Prolific  .. 

Home  Comfort 

Thorbum 

White  Elephant 

Triumph 

Early  Ohio 

Snowflake 

E*riy  Maine 

Barbank 


70.03 
72.80 


I    71.60 


72.49 


71.67 
71.41 


72.76 
69.79 


67.76 
72.21 


72.44 
68.11 


72-83 
70.42 
69.21 


67.56 


67.26 
68.51 
66.70 
70.28 
67.75 
69.35 
70.35 
71.32 
70.57 
71.81 
68.36 
69.66 
66.58 
69.63 
70.09 
70.99 
69.00 
72.24 

68.43 
66.29 
67.67 
69.36 
68.70 

69.52 

72.95 
66.53 

72.49 
69.82 
70.06 
72.24 
68.13 
72.01 


13.76 
11.80 


13.61 


14.04 


11.76 
13.30 

12.78 
10.41 


12.21 


13-81 


13.91 
14.05 


11.94 
12.05 
12.88 


12.56 


II.61 
11.24 
11.99 

,  12.65 
12.12 
13.40 
11.96 
11.45 
12.15 

11.88 
11.70 
12.05 

U.99 
13.28 

12.57 
12.12 
12.81 
".33 
13.18 
13.60 
12.61 
12.58 
12.25 

13.13 
13.02 
12.44 
1 1. 01 

12.93 
12.00 
12.64 
12.46 
12.27 


The  foregoing  table  is  self-explanatory,  as  it  shows  which  variety  in  each  lo- 
cation yielded  the  largest  percentage  of  starch. 
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Method  of  Analysis. 

The  potatoes  were  washed,  cut  into  thin  slices  and  dried 
in  the  air.  These  air  dried  slices  were  ground  in  a  mortar  and 
sifted  through  cloth.  The  moisture  was  determined  by  heating 
two  grams  in  an  oven,  at  ioo° ,  or  until  the  weight  was  constant. 

Estimation  of  Starch. 

Two  grams  of  finely  pulverized  potato  were  boiled  for  three 
hours  with  loo*^*^  of  a  two  per  cent,  solution  of  Hyduchlone,  and 
(accorclJngtoSachsse)  a  small  portion  was  tested  with  Iodine 
to  show  the  complete  conversion  of  starch.  The  whole  was  fil- 
tered, and  washed  with  hot  water  until  the  washings  gave  no  reac- 
'  tion  with  Fehlings*  test.  The  filtrate  was  made  up  to  250"^  (or 
some  convenient  volume)  and  an  aliqUbt  part  (i-io)  used  for 
the  estimation  of  dextrose. 

60^  of  alkaline  copper  solution  (prepared  according  to 
Allihu)  was  heated  just  to  boiling,  in  a  beaker  or  porcelain  dish 
of  about  300^  capacity.  To  the  boiling  solution  25*^  of  the 
dextrose  solution  (which  had  been  nearly  but  not  quite  neutral- 
ized with  sodic  hydrate)  are  added,  and  the  heating  further 
continued  until  boiling  begins  again.  After  the  reduced  copper 
suboxide  has  settled  the  estimation  of  dextrose  is  continued 
according  to  Collier.  That  is  the  suboxide,  is  washed  and 
decanted  until  the  washings  are  nearly  neutral.  The  washings 
are  filtered,  taking  care  to  bring  as  little  of  the  suboxide  as 
possible  on  to  the  filter. 

Sorghum  Analysis — Peter  Collier,  pp.  473. 

The  suboxide  of  copper  is  dissolved  in  an  acid  solution  of 
Ferrik  alum  and  titrated  with  permanganate.  A  solution  of 
permanganate  of  one-fourth  the  strength  which  Collier  mentions 
gives,  in  this  case,  better  results.  The  weight  of  the  dextrose 
multiplied  by  nine  gives  the  weight  of  the  starch. 

SORGHUM. 

The  recent  work  in  Kansas  on  this  subject  has  awakened 
an  increased  interest  in  the  sugar  industry.  It  is  claimed  that 
by  what  is  known  as  the  diffusion  process  a  largely  increased 
percentage  of  sugar  is  extracted  from  the  cane.  Heretofore 
the  difficulty  of  obtaining  the  sugar  remaining  in  the  bagasse  has 
impeded  the  development  of  this  industry;  fortunately  how- 
ever, it  is  asserted,  and  the  assertions  are  backed  up  by  the 
formation  of  large  corporations,  that  this  impediment  has  been 
eliminated.     In    Kansas  we    have  at   the    present  day   several 
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large  companies  employing  their  capital  in  this  direction.  From 
our  observation  we  see  no  reason  why  Arkansas  should  not  also 
enter  the  field  as  a  sugar  producing  State.  Land  can  be  had 
cheaply  and  sorgham  apparently  grows  as  well  if  not  better  than 
in  Kansas.  With  these  ends  in  view  we  have  made  a  series  of 
preliminary  observations,  to  determine  the  percentage  of  sucrose 
in  cane  grown  in  Arkansas,  the  effect  of  fertilizers  on  the  sugar 
content,  and  the  selection  of  varieties  and  adoption  of  methods 
by  means  of  which  the  sugar  content  might  be  increased.  This 
work  is  naturally  slow  and  will  take  considerable  time  and 
patience  to  accomplish  our  ends.  The  amount  of  laboratory 
work  necessary  is  enormous,  the  analytical  determinations  run- 
ning up  into  the  thousands.  •  We  have  so  far  made  experiments 
with  some  sixty  varieties  of  sorghum  obtained  from  different 
parts  of  the  world. 

Mode  of  Planting,  Etc. 

The  soil  was  a  sandy  loam,  it  was  well   plowed  and  har- 
rowed, time  being  taken  to  get  the  soil  well  pulverized.     This  is 
a  most  important  point  in  the  cultivation  of  sorghum,  for  it  ren- 
ders subsequent  work  easier.     Especial  care  must  be  taken  to 
prevent   weeds   from    getting  any  start   whatever  of   the  crop. 
The  seed  may  be  planted  in  either  hills  or  drills ;   when  planted 
in  hills  it  gives  a  better  opportunity  for   cultivation.     On  very 
strong  land  it  may  be  drilled,  the  stalks  being  four  inches  apart 
in  the  drill,  and  the  drills  three  feet  apart.     Either  machine  or 
hand  planting  may  be  adopted.     Usually  rows   four  feet  apart 
and  seed  ten  inches  apart  will  be  found  advisable.     After  plant- 
ing the  great  enemy  to  sorghum,  viz:  weeds,  have  to  be  kept 
in  constant  subjection  and   this   can   only   be  accomplished  by 
continual  cultivation.     Sorghum  is  more  delicate  than  corn  and 
consequently  requires  more  care;  otherwise,  subsequent  cultiva- 
tion is  identical.     We  planted  our  seed  on  the  following  dates: 
April  17.     Early  Amber.  Early  Orange. 
*'     18.     Kansas  Orange,  Link's  Hybrid,  Golden  Rod,  New 
Orange,    Texas   Honey    Drip,  White  Indian,  Red 
Liberian,  Red  Top,  Club  Head. 
April  26.      Hybrids  numbers  l  to  26  inclusive. 
"     27.     Club  Head  A.  T.,  Pierces'    Cross,   Honduras  from 
La.,  Golden  Reed  from  Ga. ;  Little  Shanch    from 
Mo. ;  Silver  Top,  (Brown  Co.)  Texas ;  Late  Orange, 
N.  J. ;   Honey  Drip,  Texas;  Honey  Cane,   Texas; 
White  Indian;    White    Mammoth,  Ga. ;  Red  Top, 
Tex. ;  Early  Orange,  Kas. ;  Link's  Hyb,  Ft.  Scott; 
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Early  Amber,  Ft.  Scott;  Kansas  Orange,  New 
Orange,  White  Mammoth,  Kas. ;  New  Cane,  Cent. 
America ;  White  Amber,  Neb. ;  Butcher's  Hyb, 
Iowa;  Goose  Neck,  Tiex. ;  Red  Top,  Tex. ;  Enva- 
mar.  Honey  Dew,  Ind. ;  Kaffir  Corn,  Yellow 
Doura. 

May      2.     Medium  Orange,  111.;  Russells  New,  Mo.;    Honey 

Dew,  Ind. ;    Early  Orange,  S.    C. ;  Pierces'  Early 

Golden,    Me. ;    Waubauser,  Kas. ;  Chinese   Cane, 

France;  Sorghum,  (?)  Tex. 

The  following  explanation  will   illustrate  the  various  stages 

of  development : 

STAGES. 

1.  About  one  week  before  the  opening  of  panicle. 

2.  Immediately  before  opening  of  panicle. 

3.  Panicle  just  appearing.  * 

4.  Panicle  two-thirds  out, 

5 .  Panicle  entirely  out ;  no  stem  above  upper  leaf. 

6.  Panicle  beginning  to  bloom  on  top. 

7.  Flowers  all  out;  stamers  beginning  to  drop. 

8.  Seed  well  set. 

9.  Seed  entering  the  milky  state. 

10.  Seed  becoming  doughy. 

1 1 .  Seed  doughy,  becoming  dry. 

12.  Seed  almost  dry,  easily  crushed. 

13.  Seed  dry,  easily  split. 

14.  Sucker  in  bloom. 

15.  Sucker  seed  in  milk. 

16.  Sucker  seed  in  dough. 

17.  Sucker  seed  hard. 

18.  After  sucker  seed  hard. 

By  the   sucker  is  meant  the  offshoot  from  the  upper  joints 
of  the  parent  stalk  upon  which  panicles  will  mature. 
Method  of  Analysis. 

The  analytical  processes  adopted  for  the  examination  of 
the  cane  were  identical  with  those  of  Collier  (vide  Sorghum  pp 
471,  et  seq).  In  the  polarizations  we  used  a  new  Solid 
Scheibler  instrument  which  we  found  to  work  well,  the  custom- 
ary methods  being  employed.  The  total  solids  by  Brix  it  will 
be  noticed  agreed  well  with  those  made  by  the  direct  process. 
We  intend  to  publish  a  discussion  of  these  Brix  and  direct 
determination  results  in  ''Agricultural  Science." 

The  results  obtained  are  tabulated  as  follows : 
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The  following  table  is  an  extract  from  the  results  obtained  on  all  our  varieties. 
It  shows  all  Sorghum  that  made  over  twelve  per  cent,  of  sucrose,  and  indicates 
the  varieties  that  we  shall  select  for  future  work : 


VARIETY. 


DATE. 


STAGE. 


PER  CENT 
SUCROSE. 


PER  CENT 
GLUCOSE. 


PER  CENT 
JUICE. 


Eaily  Amber. 


Tesu  Hoacy  Dnp. . 
New  Orange 


Early  Orange  . 


Kansas  Orange.. 


Medium  Orange,  III. 


Reice's  Cross 

Early  Golden,  Me.. 


Sorghnm  from  Texas  . 

White  Amber,  Neb 

W.  fiom  Kansas 


I(  M 


Eariy  Orange,  S.  C. 


«(  C( 


Unk*s  Hybrid 

RedUberian 

Later  Orange,  N.  J.. 

M  (I  |« 


Hooey  Dew,  Ind.. 


Chinese  Sugar  Cane,  Fianoe. 
Link's  Hybrid,  Fl.  Scott 


Sept.  5. 
It . 
zo . 

»7- 

ai . 

aS. 
5- 

xz  . 

98. 

xz  . 

ax  . 
Oct.  x8. 
Aug.  X4  . 
Sept.  6 . 
Oct.  4. 
"    18. 

Aug.  21  . 

Oct.  4. 
Sept.  8. 
Oct.  3 . 
Sept.  89 . 
Oct.     4 

"    x6- 
Sept.aa 
Oct.     4. 

"    18. 
Sept.  98  . 

"    38. 
Oct.     X. 

"    x8. 

'*      4 

*•      9. 

"      4. 

"      3. 


x6 
x8 

»7 
16 
x6 
'7 
z6 
»7 
x8 
16 
»7 
x8 

17 
x8 
x8 

»5 

x8 
x8 
»7 
X5 

x6 
X7 
'»5 
X7 
x8 
x8 
z8 
x6 
x8 
x6 
X7 
17 
s6 


14.10 
14.79 
19.57 
"77 
Z9.65 
X3.ax 
XB.ao 
X4-43 
X5.81 
13.X9 
X3.39 
«3.48 
xa.54 
X314 
13-54 
x3.8o 

X9.o6 

14.X4 

X9.9X 
Xa.94 

»3-7i 
X3.X9 

»4.o3 
13.67 
1547 
XS.74 
>3.35 
14.36 

X2.8X 

X3.8X 

«3.S9 
X4.59 
X6.37 
X3.76 


X.98 

a.a4 
X.88 


3.a6 


0.47 
X.13 


X.06 
X.76 


0.66 
X.77 


1-37 


x-47 


X.34 

9.96 
9.49 

1.43 
1.68 
0.99 
X.4X 
0.64 
x,3x 


47 
56 
53 
43 
58 
48 
5a 
Sa 
35 
49 
50 
55 
46 
47 
38 


63 

36 

87? 

46 

48 

54 

48 

51 

49 

44 

SX 

45 

44 

5X 

35 

47 
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Object  of  Experiments. 

The  experiments  we  made  to  determine  the  effect  of  fertil- 
izers on  the  percentage  of  sucrose  are  so  far  without  showing 
any  very  material  benefit  to  result  from  the  mixtures,  etc.,  that 
we  tried.  The  land  was  new  and  evidently  contained  a  suffi- 
cient quantity  of  the  elements  of  plant  food  to  render  the  appli- 
cation of  artificial  aids  unnecessary.  The  variety  of  sorghum 
used  in  these  experiments  was  the  Early  Amber.  The  average 
yield  of  sucrose  per  cent,  on  the  unfertilized  plots  running  from 
14.10  to  14,92  in  the  sixteenth  and  seventeenth  stages.  Of 
course  it  will  not  do  to  lose  sight  of  the  fact  that  on  plot  two 
using  one  hundred  and  fifty  pounds  of  sodic  nitrate  to  the  acre 
we  ran  up  to  15.01  per  cent,  o(  sucrose  nor  that  in  plot  three 
with  one  hundred  and  fifty  pounds  muriate  of  potash  we  ob- 
tained 15.85  per  cent,  of  sucrose.  The  addition  of  these  com- 
pounds has  certainly  made  some  difference,  but  we  prefer  to 
reserve  our  opinion  as  to  their  value  until  we  can  confirm  them 
another  year.  The  sugar  beet  has  been  improved  by  selec- 
tion, etc,  and  we  see  no  reason  why  we  should  not  be  able  to 
accomplish  the  same  for  sorghum.  There  is  another  point  in 
this  industry  that  is  of  great  importance,  that  is  to  have  the 
crop  of  the  farmers  supplying  the  factory,  ripening  consecutively 
so  that  the  works  may  run  as  long  as  possible.  On  examina- 
tion of  our  tables  the  dates  at  , which  the  various  varieties 
ripened  may  be  noticed.  We  intend  working  further  along  this 
line.  We  find  a  great  difficulty  in  this  work  owing  to  the  ex- 
treme rarity  of  pure  seed  and  the  continual  trouble  due  the 
mixtures.  We  have  culled  very  carefully  and  expect  to  have 
less  annoyance  in  future. 
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Texas  Fever. 

Texas,  or  Southern  Cattle  Fever,  belonging,  as  it  does,  to 
the  class  of  communicable  diseases,  has  yet  some  peculiarities 
both  in  its  origin  and  manner  of  propagation  which  distinguish 
it  from  most  others  of  the  class. 

The  virus  of  Texas  fever  has  its  home  in  the  Southern 
States,  in  which  regions,  however,  except  as  it  affects  imported 
cattle,  the  disease  is  almost  unknown.  It  would  seem  that  ' 
cattle  born  and  raised  in  the  midst  of  the  infection  of  Texas 
fever,  acquire  immunity  from  its  attacks,  a  condition  which  also 
to  a  more  limited  extent,  occurs  in  Anthirax,  a  somewhat  simi 
lar,  if  not  identical  disease.  These  cattle,  although  themselves 
healthy,  carry  with  them  the  germs  of  the  disease,  and  are  thus 
the  means  of  causing  extensive  outbreaks  of  Texas  fever  in 
northern  districts  through  which  they  pass.  The  whole  of 
Arkansas,  with  the  exception  of  twelve  counties  in  the  north- 
eastern part  of  the  State,  is  included  in  the  region  said  to  be 
permanently  infected  with  the  germs  of  Texas  fever. 

The  proper  location  of  the  boundary  line  between  the 
infected  and  non-infected  regions  of  the  State  is  a  matter  of  the 
utmost  importance  in  the  prevention  of  outbreaks  of  this  dis- 
ease. The  line,  as  laid  out  passes  in  a  westerly  direction 
through  the  northern  part  of  the  State,  along  the  southern 
boundary  of  Mississipppi  and  Craighead  counties,  through 
Jackson,  Independence,  Stone,  Searcy,  Newton,  Carroll  'and 
Benton  counties,  terminating  at  the  extreme  northwest  corner 
of  the  last  named  county. 

Some  localities  south  of  this  are  not  dangerous,  but  are 
necessarily  included  in  the  infected  region.  If  this  boundary 
line  be  correctly  located,  then  we  must  consider  the  native  cat- 
tle of  the  twelve  northern  counties  of  Arkansas,  (Mississippi, 
Craighead  Greene,  Clay,  Randolph,  Lawrence,  Sharp,  Izard, 
Fulton,  Baxter,  Marion  and  Boone),  as  susceptible  to  the 
germs  of  Texas  fever.  All  parts  of  Arkansas  south  of  this 
line  are  therefore  dangerous  to  imported  northern  cattle. 

A  district  once  infected  remains  so  until  the  germs  are 
destroyed  by  the  first  frosts  of  winter.  The  conditions  which 
render  certain  parts  of  the  country  permanently  infected  with 
the  germs  of  Texas  fever,  as  well  as  many  other  points  in  con- 
nection with  the  disease,  have  yet  to  be  discovered,  but  suffi- 
cient is  known  to  indicate  to  us  the  methods  by  which  the  danger 
of  infection  may  be  diminished. 
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The  cattle  native  to  the  northeastern  counties  should  be 
prevented  from  mixing  with  the  cattle  from  further  south  or  from 
passing  over  their  trails.  The  neighborhood  of  a  railroad 
should  always  be  considered  infected  ground.  Cattle  brought 
from  the  North  into  Arkansas  should  be  imported  when  young 
and  in  the  winter  months.  In  spring  they  should  be  isolated 
as  far  as  possible  from  the  native  cattle  and  kept  on  dry  upland 
pastures.  Beyond  attention  to  the  general  health  no  further 
measures  have  so  far  been  found  available  in  conferring  immu- 
nity against  the  germs  of  the  disease. 

From  the  success  of  recent  experiments  in  vaccination 
against  anthrax  it  is  probable  that  a  preventive  vaccine  may 
also  be  found  for  Texas  fever.  Such  a  discovery  would  prove 
of  the  greatest  advantage  to  the  Southern  States  by  allowing 
the  importation  of  the  best  breeds  of  cattle,  so  essential  to  the 
improvement  of  our  native  stock,  without  the  risk  with  which 
shipment  from  Northern  States  is  now  attended. 

On  the  occurrence  of  the  disease  in  any  locality  where  the 
native  cattle  have  not  acquired  immunity  the  healthy,  but  sus- 
ceptible, animals  should  at  once  be  removed  from  the  sick  and 
the  latter  quarantined,  remembering  that  it  is  not  the  sick  ani- 
mals, but  their  surroundings — soil,  vegetation,  etc.,  that  con- 
stitute the  media  of  infection. 

Cattle  that  die  ought  to  be  burned  or  buried  deeply  and 
disinfected  with  lime.  No  curative  treatment  is  attended  with 
much  success.  An  aperient  drench,  followed  by  doses  of  anti- 
ceptics,  as  quinine  or  sodium  hyposulphite,  with  stimulants  in 
Idter  stage,  have  sometimes  proved  successful. 


Symptoms. 

The  symptoms  of  Texas  fever  that  will  be  most  obvious 
to  the  casual  observer  are,  cessation  of  rumination  and  milk 
secretion  (if  in  a  milk  cow),  dryness  of  the  muzzle,  loss  of  ap- 
petite, discoloration  of  the  mucous  membrane  of  the  eyes  and 
nostrils,  fever,  arched  back  and  drooping  head,  cough,  increas- 
ing emaciation  and  weakness,  bloody  nasal  and  rectal  discharge, 
urine  brown  or  dark  colored,  thick  and  grumous;  bowels  irreg- 
ular, increasing  stupor,  and  death  occurs  often  in  convulsions. 

The  post-mortem  appearances  are  usually  characteristic. 
The  fatty  tissue  is  often  of  a  yellow  tinge,  the  mucous  mem- 
brane of  the  true  digestive  stomach  more  or  less  congested, 
spleen   enlarged,    softened    and   infiltrated   with   dark   colored 
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fluid;  liver  enlarged,  gall  bladder  distended,  kidneys  usually 
altered  in  appearance  and  the  bladder  full  of  red  or  dark  col- 
ored urine. 

More  exact  knowledge  as  to  the  mode  of  propagation  and 
districts  permanently  infected  should  lead  to  the  establishment 
of  restrictive  laws  on  the  movement  of  cattle  and  largely  reduce 
the  ravages  from  this  disease. 

The  Station  invites  correspondence  and  will  be  ready  to 
answer  any  questions  in  connection  with  veterinary  science  from 
agriculturists  of  this  State. 

Besides  the  Bulletins  issued  giving  an  account  of  the  expe- 
rimental work  completed  and  of  sufficient  importance  to  war- 
rant publication,  some  of  the  other  work  performed  may  be 
briefly  referred  to.  A  large  part  of  the  time  has  been  occupied 
in  Bacteriological  work,  chiefly  with  the  common  non-patho- 
genic organisms  for  the  purpose  of  becoming  familiar  with  these 
forms  and  of  thus  obtaining  practical  skill  in  the  technique 
necessary  for  successful  work  in  Bacteriological  pathology, 
which  field  more  than  any  other  promises  success  in  th&  investi- 
gations of  epidemic  diseases. 

Several  outbreaks  of  contagious  diseases  more  or  less  ex- 
tensive have  been  investigated  and  identified,  but,  on  the  whole, 
such  diseases  of  live  stock  in  this  State  have  neither  been  com- 
mon nor  wide  spread. 

Swine  Plague  has  prevailed  in  some  localities.  In  those 
outbreaks  which  were  observed  the  manner  in  which  the  animals 
were  kept  running  out  in  the  woods,  and  the  disregard  of  any 
measures  for  isolating  the  sick  on  account  of  the  extra  trouble 
involved,  resulted  in  the  disease  being  allowed  to  take  its  course. 

Texas  Fever  has  been  heard  of  only  in  one  or  two  cases 
and  even  these  were  doubtful.  Perhaps  the  most  frequent  cause 
of  complaint  has  been  the  numerous  deaths  among  cattle  in  the 
fall  from  a  disease  often  called  "Dry  Murrain."  It  occurs 
among  cattle  that  are  pastured  on  the  ranges  or  commons  where 
the  grass  at  this  season  is,  much  of  it,  dry  and  innutritious. 
In  several  cases  of  this  kind  where  post-mortem  examinations 
were  made  the  only  abnormal  conditions  found  were  impaction, 
generally  complete  and  solid,  of  the  third  stomach.  Brain 
symptoms  were  sometimes  exhibited  before  death.  The  hard- 
ened and  dry  contents  of  the  manyfolds  were  found  to  consist 
of  the  grasses  and  sqeds  common  on  these  ranges  wedged  in 
between  the  muscular  folds.  Such  cases  usually  occur  in  ani- 
mals which  have  to  depend    on  these  scanty  pastures  alone  for 
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their  food.  By  supplying  a  certain  amount  of  nutritious  food 
at  this  time  as  an  auxiliary  to  pasturage  the  danger  of  this  con- 
dition would  be  much  lessened. 

Among  diseases  of  horses  which  have  been  observed  men- 
tion will  be  made  of  an  outbreak  at  Goodwin,  St.  Francis 
county,  which  though  not  wide  spread,  was  from  various  causes 
extremely  fatal  on  those  farms  on  which  it  was  found.  There 
was  no  difficulty  in  identifying  the  disease  and  giving  it  a  name. 
It  was  a  severe  form  of  the  disease  known  as  '* Strangles"  or 
''Distemper,"  or  since  the  latter  term  is  used  somewhat  indefi- 
nitely it  may  perhaps  be  more  properly  called  Suppurative 
Fever.  Fever  and  the  formation  of  abscesses  are  the  prominent 
symptoms. 

The  outbreak  was  investigated  at  the  request  of  Mr.  B. 
Manning,  of  Goodwin,  the  largest  stock  raiser  in  that  district, 
on  whose  farm  it  chiefly  showed  itself.  It  was  supposed  by 
many  of  the  neighbors  to  be  Glanders,  although  all  the  charac- 
teristic symptoms  of  that  disease  were  absent.  The  record 
of  Mr.  Manning's  losses  as  recorded  by  himself  at  this  date, 
December  27th,  the  disease  having  now  subsided,  is  given  here. 

When  the  disease  first  appeared  there  were  on  the  farm 
thirty-one  horses  of  all  ages.  The  effect  of  the  disease  was  as 
follows : 


Age. 

Affected. 

Died. 

Recovered. 

Escaped 

Adults.. 

9 

5 

4 

6 

Two  years 

I 

I 

3 

One  year 

4 

4       

— 

Suckling  colts.. 

6 

3 

3 

I 

Totals 20 13 7 1 1 

From  this  table  it  is  seen  that  horses  of  all  ages  were 
attacked  indiscriminately  although  all  of  the  older  animals  had 
previousl>-  suffered  from  distemper  in  its  ordinary  benignant 
form.  It  has  usually  been  supposed  that  one  attack  of  distem- 
per confers  almost  complete  immunity  against  future  attacks. 
Three  or  four  others  whose  farms  adjoined  Mr.  Manning's  also 
suffered  more  or  less.  Beyond  that  immediate  locality,  how- 
ever, there  was  not  nor  had  been  any  disease.  This  limitation 
of  the  outbreak  may  have  been  due  either  to  the  fact  that  the 
district  was   to   a  certain   extent   quarantined   by  those  around 
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who  suspected  the  disease  to  be  Glanders,  or  on  account  of  the 
cause  being  itself  thus  localized — a  true  enzootic  disease.  Un- 
til the  cause  has  been  discovered  such  questions  cannot  be  an- 
swered. There  was  a  possibility  of  transmission  by  contagion 
in  all  the  cases  found  but  no  direct  evidence  to  show  that  this 
was  the  case. 

The  first  case  was  examined  August  2Sth.  It  was  a  brood 
mare  seven  years  old  and  had  previously  suffered  from  distem- 
per. The  symptoms  were  as  follows,  taken  from  notes: 
Swelling  under  jaws,  chiefly  on  left  side,  which  had  first  ap- 
peared six  days  before.  It  had  been  opened  early  before  mat- 
ter had  formed.  There  was  now  a  discharge  of  pus  from  a 
small  opening  with  general  tumefaction  of  the  throat.  No 
cough,  dyspnoea,  or  nasal  discharge ;  appetite  fair,  and  bowels 
regular.     Pulse  52;  temperature  102-3®  F. 

August  28th.  Another  abscess  has  formed  further  up 
near  the  angle  of  the  jaw.  After  this  was  opened  the  mare 
continued  to  improve  till  recovery.  Several  others  exhibited 
similar  symptoms,  but  the  s^bscesses  were  sometimes  found  on 
neck  and  shoulder.  The  cases  that  we're  seen  early  showed 
first  some  dullness  and  loss  of  appetite,  followed  by  high  fever 
with  a  temperature  as  high  as  105®  F,  and  increasing  tume- 
faction of  the  throat.  These  symptoms  do  not  differ  widely 
from  those  seen  every  year  during  the  attacks  of  distemper. 
The  excessive  mortality  in  this  case  is  contrary  to  the  general 
experience  and  must  be  attributed  to  some  cause  other  than  the 
disease  itself.  Many  of  these  horses  died  out  on  the  range 
and  some  of  them  suddenly,  but  as  there  was  no  opportunity 
of  holding  post-mortem  examinations  the  immediate  cause  of 
death  could  not  be  determined.  The  most  important  points  in 
the  treatment  are  good  attention  and  shelter  and  in  proportion 
as  these  are  neglected  the  mortality  increases.  One  of  these 
cases  exhibited  high  fever  and  the  other  symptoms  of  the  dis- 
ease without  any  visable  abscess  formation  and  by  proper  treat- 
ment made  a  good  recovery,  while  another  exhibited  intense 
and  prolonged  fever  which  ultimately  terminated  fatally,  with 
but  slight  suppuration.  Both  of  these  cases  were  most  proba- 
bly due  to  the  generalization  of  the  poison  through  .the  system. 
All  the  others  presented  symptoms  such  as  are  usually  seen  in 
the  regular  form  of  *  'Strangles. ' '  The  treatment  recommended 
consists  in  good  nursing  and  shelter,  simple  febrifuge  medi- 
cines, and  evacuation  of  the  pus  when  formed  by  free  incisions* 
Blistering   the    tumor  when    indolent,    hastens    its  maturation. 
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In  cases  where  the  fever  was  very  high  quinine  in  dram  doses 
twice  daily  had  a  marked  effect  in  reducing  it. 

Strangles  or  distemper  is  a  disease  that  has  been  known 
for  ages,  but  its  cause  has  never  been  discovered.  To  say  that 
it  is  due  to  some  impurities  or  morbid  condition  of  the  blood 
seeking  exit  through  external  abscesses  is  the  popular  because 
the  easiest  way  of  getting  out  of  the  difficulty.  The  pathology 
of  the  present  day,  however,  shows  us  in  what  direction  to 
look  for  its  causation.  Like  all  other  diseases  of  this  kind  it  is 
undoubtedly  a  microbic  disease  having  for  its  cause  a  vegetable 
fungus.  Such  diseases  are  always  more  or  less  contagious  or 
at  least  capable  of  being  transmitted  by  inoculation,  and  neither 
of  these  points  have  ever  been  satisfactorily  determined  in  re- 
gard to  strangles.  Simple  observation  of  a  disease  as  it  occurs 
naturally  is  always  an  unreliable  method  of  determining  its  con- 
tagiousness and  thus  far  has  proved  inadequate  to  satisfy  us  in 
regard  to  distemper. 

If,  then,  the  disease  could  be  artificially  produced  by  inocu- 
lation or  by  indigestion  of  the  morbid  materials  derived  from  a 
sick  animal  two  points  would  be  gained.  In  the  first  place  it 
would  be  proved  that  it  was,  if  not  generally  spread  by  con- 
tagion, at  least  capable  of  being  transmitted  in  that  way»  and^ 
as  a  consequence  of  this,  we  should  infer  that  it  was  parasitical, 
or,  speaking  more  definitely,  a  bacterial  disease. 

The  following  experiment  was  undertaken  with  the  view  of 
contributing  something  to  the  elucidation  of  these  points. 

Two  horses  were  procured  from  a.  gentleman  in  Goodwin^ 
Mr.  T.  Hill,  for  experimental  purposes.  They  had  been  pSs- 
tured  four  or  five  miles  from  the  nearest  infected  animals  had 
not  been  exposed,  and  had  never  previously  suffered  from  dis- 
temper. It  should  be  said  that  they  belonged  to  the  Texas 
stock  which  is,  perhaps,  less  susceptible  to  distemper  than  most 
others  but  these  were  tbe  only  kind  that  could  be  obtained. 
They  arrived  at  Mr.  Manning's  farm  August  26th.  The  result 
of  this  experiment  in  each  case  is  condensed  from  notes. 

No.  I.  A  small  three  year  old  mare  was  examined  on 
arrival  and  found  healthy.  Pulse  52;  respiration  18;  tempera- 
ture 100.8.  ^  Placed  in  stall  formerly  occupied  by  distempered 
horses,  and  sick  animals  now  allowed  free  access  to  her. 
Watered  from  deep  well  water. 

August  31.  In  usual  health ;  drenched  with  about  four 
drams  of  pus  mixed  with  six  ounces  of  water  just  taken  from  a 
newly  opened   abscess   of  a   mare  suffering  from  the   disease. 
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This  was  the  second  abscess  that  had  formed  in  the  intermaxil- 
lary space.  The  mare  was  then  returned  .to  the  same  stall.' 
Pulse  was  then  32,  and  temperature  100.5. 

The  mare  was  examined  daily  for  over  a  week  without 
showing  any  abnormal  smyptoms  and  at  the  end  of  two  weeks 
was  reported  healthy  and  turned  out  with  the  other  horses 
where  she  remained  a  month  without  contracting  disease.  SHe 
Mras  then  returned  to  owner.  Ingestion  of  the  pus,  which 
might  be  supposed  to  contain  the  virus,  did  not  in  this  case 
prove  successful. 

No.  2.  Small  colt,  two  and  a  half  years  old,  had  been 
running  on  pasture  with  No.  i  arrived  August  26;  examined 
and  found  healthy.  Glands  in  intermaxillary  space  were  some- 
what enlarged,  but  not  tender  or  inflamed.  This  condition  is 
often  found  in  colts  without  any  indication  of  disease.  Pulse 
50;  respiration  1 5 ;  temperature  102.2. 

Inoculated  in  breast  and  behind  elbow  with  pus  and  blood 
{mixed  with  pure  water),  obtained  from  the  same  source  as  in 
the  case  of  No.  i.  About  one  dram  of  the  mixture,  containing 
twelve  drops  of  the  pus,  were  injected  under  the  skin,  and  half 
a  dram  of  the  pus  was  rubbed  on  the  nasal  septum.  The  colt 
was  then  placed  in  a  shed  by  itself,  away  from  all  the  others,  and 
where  sick  horses  never  had  access  to.  August  27th.  Points 
of  injection  swollen  but  no  fever.  28th  and  30th.  Health  as 
usual.  31st.  Swellings  large,  broad  and  tender,  meeting  each 
other  between  the  arms,  but  no  increase  in  temperature  or  con- 
stitutional symptoms.  Pulse  42;  respiration  14;  temperature 
100.8*^  F.  September  2nd.  Pus  oozing  from  openings  of  needle 
track.  Abscesses  were  opened  and  cavities  syringed  with  car- 
bolic lotion.  General  health  as  usual.  September  8th.  Re- 
ported to  be  in  usual  health,  but  the  abscesses  behind  the  arm 
suppurating  afresh  and  requiring  to  be  again  opened.  The  sup- 
purating continued  and  the  swelling  spread  along  the  abdo- 
men and  up  the  breast,  but  the  appetite  remained  good.  There 
was  never  any  appreciable  rise  of  temperature. 

October  15th.  On  second  visit  to  Goodwin,  the  colt  No. 
2  was  found  to  have  fallen  off  greatly  in  flesh  with  large  tumors 
on  breast  and  behind  elbow,  each  discharging  at  several  points. 
These  were  thoroughly  opened  but  suppuration  still  continued 
with  increasing  emaciation  till  December  27th,  when  the  animal 
was  reported  dead.  Before  death  there  was  partial  loss  of 
power  in  the  fore  limbs.     There  was  no  post-mortem  examina- 
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tion,  but    Mr.  Manning,    who    opened    up    suppurating    tracks 
found  them  only  of  small  extent,  and  not  deep  seated. 

This  experiment  cannot  be  considered  as  entirely  satisfac- 
tory on  account  of  the  absence  of  any  marked  constitutional 
symptoms  and  the  limitation  of  the  abscesses  to  the  seat  of 
inoculation.  It  is  certain,  however,  that  the  material  used  for 
inoculation  contained  a  virus  more  virulent  than  that  of  ordinary 
pus,  which  would  not  have  produced  such  extensive  suppura- 
tion. The  specific  microbe  contained  in  the  pus,  no  doubt, 
multiplied  and  spread  locally,  but  it  did  not  become  absorbed  into 
the  general  circulation  except  probably  till  near  the  last.  Part  of 
the  pus  used  for  inoculation  collected  in  vacuum  tubes  and  ex- 
amined under  the  microscope  one  week  later  showed  the  pres- 
ence of  bacterial  forms.  Cultivations  in  beef  infusion  at  38  C.  ^ 
gave  pure  cultures  of  micrococci  evident  on  staining.  They 
occurred  single,  in  pairs,  and  in  groups  and  short  chains.  The 
same  forms  were  obtained  by  cultures  from  the  pus  derived 
from  the  abscesses  resulting  from  this  inoculation.  On  account 
of  the  absence  of  material,  inoculation  of  other  animals  with  the 
culture  fluids  was  not  attempted. 

This  experiment  is  not  advanced  as  conclusive,  but  so  far 
as  it  goes,  it  favors  the  theory  of  the  Bacterial  origin  of  the  dis- 
ease and  its  capability  of  being  communicated  by  contagion. 
The  fact  that  a  disease  can  be  so  communicated  does  not,  how- 
ever, show  that  it  usually  spreads  in  that  way.  The  history  of 
outbreaks  of  distemper  rather  indicate  the  presence  of  the  spe- 
cific poison  in  the  surroundings,  food,  air  or  water,  which  hav- 
ing thus  gained  entrance  into  the  system  multiply  there  and 
localize  themselves  principally  in  the  submaxillary  lymphatic 
glands.  All  the  animals  affected  in  this  outbreak  were  running 
out  on  the  range  and  drinking  from  the  stagnant  water  found  in 
ponds  there,  and  the  water  would  naturally  suggest  itself  as  be- 
ing the  source  of  the  poison.  Such  water  examined  micro- 
scopically was  found  to  contain  several  forms  of  bacterial  life 
including  micrococci,  but  the  question  of  their  identity  with  the 
organisms  found  in  the  pus  of  distemper  cannot  be  determined 
by  resemblance  in  form.  It  is  certain  that  the  disease  subsided 
when  the  horses  were  brought  up  from  the  range  and  watered 
from  the  well,  and  again  broke  out  when  they  were  put  back 
on  the  range.  The  season  had  been  unusually  wet,  but  whether 
that  had  any  influence  in  the  development  of  the  virus  is  proble- 
matical. 
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Recent  experiments  by  Dr.  Shutz  with  Strangles  as  it 
occurs  in  Germany  confirm  the  theory  of  its  Bacterial  origin. 
He  describes  the  organisms  found  among  the  pus  corpuscles  as 
micrococci  occurring  in  chains,  (streptococci)  and  in  pairs 
(diplococci).  Inoculation  experiments  proved  successful  in 
inducing  the  disease  in  colts,  producing  both  the  local  abscesses 
and  the  constitutional  symptoms.  He  also  states  that  the  virus 
may  be  localized  or  become  generalized  and  produce  a  form  of 
blood  poisoning  with  multiplied  abscesses.  These  statements 
are  confirmatory  of  the  observations  made  in  this  investigation. 
Although  such  experiments  may  seem  to  many  unnecessary 
because  not  leading  to  any  immediate  practical  results,  they 
are  nevertheless  on  the  lines  in  which  all  investigations  of  the 
cause  of  epidemic  diseases,  must  be  directed  in  order  to  come 
at  a  true  understanding  of  their  nature  and  treatment. 


COTTON. 

This  plant,  of  so  much  importance  to  Arkansas,  has  neces- 
sarily claimed  a  great  deal  of  our  attention   and  we  have  made 
a  number  of  experiments  with  respect  to  cultivation,  fertilizers, 
etc.,  in  different  sections  of   the  State.     We    were    particularly 
anxious  to  do  this,  for  it  secures  a   multiplication  of  answers  to 
the  same  question,  and  it    is   always    safer   to  base  conclusions 
and  generalizations  upon  such   data.     As  our  readers    are  well 
aware,  it  takes    usually  about  fifteen  hundred  pounds   of   seed 
cotton  to  produce  five   hundred    pounds  of   lint.     This    means 
about  two  and  one-quarter  tons  of  vegetable  matter  to  the  acre. 
This  immense  amount  of  substance  has  to  be  furnished  in  some 
way;   fortunately  some  of  our  lands  are    still  with    enough  to 
supply  what  is  needed,  but    the  great   bulk  of  them  that  have 
been  in  cultivation  for  many  years  are    rapidly  becoming  worn 
out,  the  result  is  obvious,  as  the  land  becomes  poorer  the  yield 
is  certainly  bound  to  become  less.      Here  is  where  the  necessity 
for  making   experiments  with    artificial    fertilizers    arises.     We 
must  determine  what  is  lacking  in  the  soil  by  field  experiments, 
and  the  greater  number  of  experimental   centres  the  more  ben- 
efit is  certain  to  follow.     We  do  not   believe  in  analyzing  a  soil 
and  then  writing  a  prescription.     It  is  popularly  supposed  that 
this  is  our  work,  this  is  *  a  great  mistake  for    in  extremely  rare 
insta  nceshave  agricultural  chemists    been   able  to  separate  the 
ingredients  of  a  soil  in  such   a  manner  as  to   determine  exactly 
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the  condition  that  they  existed  in  previous  to  an  analytical 
determination.  Most  cotton  lands  are  lacking  in  potash,  nitro* 
gen  and  phosphorus.  It  is  therefore,  our  endeavor  to  deter- 
mine in  what  form,  what  proportion,  whether  alone  or  in  mix- 
ture these  substances  should  be  applied.  If  the  planters  would 
make  the  proper  use  of  the  products  of  his  crop,  he  would 
not  need  so  much  outside  aid.  The  sale  of  cotton  seed  without 
the  return  of  any  equivalent  is  not  the  money  making  process 
that  it  seems  to  be.  It  is  all  very  well  for  those  men  who  rent 
the  land  to  get  all  they  can  out  of  it  without  any  return,  but  for 
the  actual  owner  it  is  a  ridiculously  short-sighted  policy.  If 
you  sell  your  seed,  buy  commercial  fertilizers  with  part  of  the 
proceeds  at  any  rate.  If  you  wish  to  conduct  the  business  on 
business  principles,  have  some  stock,  feed  them  one  of  the 
products  of  your  cotton  seed,  namely:  cotton  seed  meal. 
Abroad  the  manure  from  a  ton  of  cotton  seed  meal  is  consid- 
ered worth  $2.50  more  than  the  meal  cost.  The  stock  takes 
away  from  the  meal  what  is  necessary  for  their  support  and  in 
the  manure  will  be  found  those  substances  that  are  readily 
asimilated  and  needed  by  plants.  Don't  feed  the  meal  alone, 
mix  it  with  some  other  foodstuff  not  as  rich.  What  becomes  of 
the  cotton  seed  under  the  present  circumstances?  Outsiders 
make  the  money  out  of  it.  The  planters  will  find  that  each 
year,  unless  he  has  phenomenally  rich  land  his  yield  will  de- 
crease under  the  common  methods  generally  in  vogue.  The 
Trust  sell  your  oil  probably  to  make  foodstuffs.  The  cotton 
seed  meal  is  sold  for  the  manufacture  of  commercial  fertilizers 
since  it  contains  a  high  percentage  of  nitrogen,  and  is  also 
largely  purchased  by  cattle  feeders  here  and  abroad.  Yes,  sell 
your  cotton  seed,  but  after  the  oil  is  out  either  feed  the  meal  or 
buy  some  kind  of  fertilizers  for  your  land,  which  cannot  give  for- 
ever without  some  kind  of  return.  We  firmly  believe  that  by  the 
addition  of  the  stock  raising  industry  to  the  ordinary  business 
of  planting,  a  true,  economic  basis  may  be  reached,  which  will 
make  cotton  planting  a  more  profitable  occupation  than  when 
the  ancient,  non-progressive  custom  is  followed,  that  seems  in 
many  instances  to  be  but  a  method  of  enriching  the  merchant 
at  the  expense  of  the  planter, 

Description  of  Cotton  Varieties. 

Crawford — Early,  prolific,  fine  staple,  easy  to  pick,  short 
linted,  considered  one  of  the  very  best  upland  varieties  yet 
introduced ;  stands  drouth  well. 
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Piterkin — Hybrid,  between  Sea  Island  and  Carolina  Up- 
land. Small  seed,  some  of ^hem  black;  gives  a  larger  yield 
of  lint  from  a  given  quantity  of  seed  than  almost  any  other 
variety;  it  is  well  suited  to  upland,  stands  drouth;  staple  as 
good  as  some,  finer  than  ordinary. 

Hawkins — Similar  to  Crawford,  but  a  taller  grower,  longer 
branches  and  larger  bolls. 

Ozier  Silk — ^Very  fine  staple,  a  hybrid,  between  Upland 
Herlong  and  Sea  Island,  a  tall  grower,  moderately  prolific,  best 
suited  to  low  country. 

Peerless — ^This  seems  to  us  to  be  identical  with  the  Craw- 
ford, except  that  the  Peerless  sells  for  ten  dollars  a  bushel  and 
Crawford  for  two  and  a  half. 

Jones — The  seed  of  this  variety  was  mixed ;  we  thought 
that  we  were  safe  in  dealing  with  a  well  known  firm;  they  will 
however,  no  longer  handle  the  seed,  as  they  are  afraid  of  hav- 
ing common  seed  shipped  to  them. 

Mr.  Cory  s  Experiment  on  Cotton  at  Pine  Bluff. 

PART   I. 

I.  Object:     To  test. the  effect  of  different  fertilizers. 

II.  Preparation  of  soil ;  broken  up  broadcast  with  a  Sulky 
Plow.  The  rows  were  laid  off  three  and  a  half  feet  wide  by 
seventy  yards  long.  Fertilizers  were  applied  in  the  furrow 
with  a  Banner  planter,  and  covered  with  a  bed  thrown  up  with 
a  half  shovel. 

III.  Arrangements:  Six  rows  equal  to  one-tenth  acre 
were  devoted  to  each  experiment : 

Yield  pek 
Acre. 

Plat  No-  I — ^30  lbs.  cotton  seed  meal.... 645 

'*         2 — 35  lbs.  Superphosphate 440 

"         3 — 35  lb*-  Kainit •. 490 

"         4— 8  lbs.  Muriate  of  Potash 420 

"         S — 10  lbs.  Am.  Sulphate 550 

•*         6— Blank '.. \ 375 

"         7— 30  lbs.  C.  S.  M.,  30  lbs.  Sup - 800 

"         S— 30  lbs.  C.  S.  M.,   30  lbs  Sup.,  8  lbs.  Muriate 770 

"        9—18  lbs.  Sup.,  8  lbs.  Mur.,  5  lbs.  Am.  Sul 660 

««       10-30  lbs,  C.  S.  M.,  8  lbs.  Mur 685 

"       II— Blank 530 

"       12 — I  ton  bam  yard  manure 680 
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YlBLD  PKK 
ACKB. 

Plat  No.  I4-— 160  lbs.  Ga.  and  Ala.  Compos(^=a40  lbs.  Acid  Phos.,  60  lbs. 

C.  S.,  60  lbs.  stable  manure 665 

"        15 — x6olbs.  Furman's  Compost,=:26  ^^  lbs.  Acid  Phos.»  13>^  lbs. 

Kainit,  60  lbs,  C.  S.,  60  lbs.  sta.  manure 680 

*«        16-^160  lbs.   M.  C.   Compost,  =64  lbs.   Acid  Phos.,    16     lbs. 

Kainit,  =48    lbs.  C.  S. ,  32  lbs.  stable  manure 625 

*«        17—160  lbs.  S.  C    Compost     No.   4,    =60  lbs.   Acid   Phos,  28 

lbs.  Kainit,  48  lbs.  C.  S.,  24  lbs.  stable  manure 500 

"        18—160  lbs.  S.  C.  Compost  No.    6,  =60  lbs.  Floats,   28  lbs. 

Kainit,  48  lbs.  C.  S.,  24  lbs.  Stable  Manure 495 

**        19^160  lbs.  S.   C.  Compost  No.  7,  =60    lbs.    Acid  Phos.,  28  lbs. 

Kainit,  72  lbs.  C.  S 570 

*«        20—160  lbs.  S.  C.  Compost    No.  8,  =60  lbs.  Floats,  28  lbs.  Kai- 
nit, 72  C.  S 620 

**        21— x6o  lbs.  Cotton  Seed 490 

'«  22—160  lbs.  S.  C.  Comp.  No.  5,  =80    lbs.  C.  S.,  80  lbs.  Sta.  Ma.  285 

*«        23 — Blank. 255 

"        24— 25  lbs.  Cotton  Seed  Hull  Ashes 355 

A  good  Stand  was  secured  on  all  plats;  but  on  21,  22  and 
23  the  cotton  died  out  before  chopping.  The  soil  is  very  sandy 
on  these  plats,  and  this  is  probably  the  cause  of  the  dying  out. 
The  stand  was  not  so  defective  on  21    and  24  as  on  22  and  24. 

The  plats  from  i  to  6  are  nearly  equal  in  fertility,  and  the 
soil  similar.  From  6  to  11  there  is  a  uniform  increase  in 
fertility,  the  soil  changing  from  a  sandy  loam  to  a  brown  clay 
loam.  From  11  to  21,  the  soil  is  nearly  unifoini  in  fer- 
tility. At  No.  23  the  brown  clay  loam  begins  to  shade  into 
the  sandy. 

The  yield  of  Nos.  12  and  13  was  reduced  by  a  wash. 
The  yield  of  Nos.  16,  17  and  18  slightly  reduced  by  a  wash  at 
one  end. 

General  Remarks. 

The  effect  of  fertilizers  on  the  size  of  the  plant,  in  all  plats 
except  No.  3,  fertilized  with  superphosphate,  was  very  marked, 
the  advantage  of  the  fertilized  over  the  unfertilized  being  evi- 
dent from  the  time  of  chopping  out.  The  difference  in  size 
very  slight  at  first,  uniformly  increased  up  to  August  ist, 
when  some  of  the  fertilized  plats  were  fully  12  inches  taller  than 
those  not  fertilized. 

The  plat  with  2  tons  barn  yard  manure  had  the  advantage 
in  size  from  the  beginning.     The    plats    combining    nitrogen, 
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potash  and  phosphoric  acid  were  nearly  as  large  as  this.  The 
cotton  seed  meal  only,  and  ammonium  sulphate  plats,  were 
larger  than  those  on  either  side.  The  ammonium  sulphate  plat 
had  better  color  than  any  other.  The  compost  plats  were  about 
equal  in  size  with  slight  differences  in  color. 

The  effect  of  potash  whether  used  alone  or  mixed  with 
other  fertilizers,  seems  to  have  been,  to  give  the  plant  a  yel- 
lo^tish  tinge.  The  dry  weather  between  the  i8th  of  July  and 
the  15th  of  August  checked  the  growth  of  cotton. 

Caterpillars  destroyed  the  foliag:e  of  the  plant  between  the 
1st  and  5th  of  September.  When  the  foliage  was  destroyed 
the  blanks  and  compost  were  still  growing,  but  the  other  plats 
seemed  to  be  at  a  stand.  It  would  seem  from  this,  that  the 
blanks  and  compost  plats  were  injured  more  by  the  caterpillar 
than  those  plats  which  were  more  mature. 

Cultivation. 

Owing  to  the  lateness  of  the  season  at  which  the  fertilizers 
could  be  obtained  the  composts  stood  in  the  heap  a  shorter 
time  than  is  usual.  They  were  applied  in  the  drill  on  the  9th 
of  May,  the  land  bedded  at  once,  and  the  cotton  planted  on 
the  I  ith.  No  stand  was  secured  from  first  planting,  and  on 
the  2 1st  the  land  was  planted  again.  The  banner  planter  was 
used.    Two  bushels  of  Peterkinseed  were  used  at  each  planting. 

The  failure  to  get  a  stand  at  first  planting,  was  probably 
caused  by  putting  the  seed  in  too  deep.  A  good  stand  was 
secured  by  June  3rd. 

June  5th.  Sided  with  an  18-inch  solid  sweep.  Chopped 
out  between  the  5th  and  lOth  of  June.  Hills  were  left  from  10 
to  18  inches  apart,  with  not  more  than  three    stalks  to  the  hill. 

June  nth  to  14th.  Sided  with  an  18-inch  solid  sweep. 
June  20th.  First  five  plats  and  one-half  of  the  sixth  hoed. 
June  2 1st  and  22d.  Heavy  rains.  June  25th  and  26th.  Re- 
maining plats  hoed. 

July  4th  and  5th.  Sided  with  an  18-inch  solid  sweep. 
July  9th.  Middles  thrown  out  with  22-inch  solid  sweep.  July 
i6th  and  17th.  Sided  with  an  18-inch  solid  sweep.  July  21st. 
Middles  thrown  out  with  a  22-inch  solid  sweep.  July  24th. 
Hoed.  July  2Sth.  Sided  with  a  22-inch  solid  sweep  on  even- 
ing of  25th  and  morning  of  26th.  Middles  thrown  out  with 
same  sweep  on  the  evening  of  the  26th.  In  plowing  the  sweep 
was  always  set  flat,  the  idea  being  to  throw  as  little  dirt  as 
possible.  1 
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Table  showing  the  weight  of  Cotton  obtained  at  each  picking : 


Date 

of 

Picking. 

Yield 
Pounds. 

Fertilizers 

Used. 

Lbs.  pr.  acre 

Equals  acre 

yield  of 

lbs.  Seed 

Cotton. 

Date 

of 

Picking. 

Yield 
Pounds. 

Fertilizers 

Used. 

Lbs.  pr.  acre 

Equals    acre 

yield  of 

lbs.  Seed 

Cotton. 

Sept.  36 ... 

Oct.  37 

Nov.  34  ... 

34 
38 
3% 

300  lbs. 

Cotton  Seed 

Meal. 

645 

Sept  36... 
Oct    z8.. 
Nov.  33... 

X7 
97 

7 

Solba. 
Muriate. 

430 

Sept.  a6... 

Oct.  36 

Nov.  34  ... 

z6 
37 
6 

iSdnit 

490 

Sept.  35... 
Oct.     Z9... 
Nov.  93... 

14 
z8 

5% 

Blank. 

37S 

Sept  96... 

Oct.  19 

Nov.  33 ._. 

36 
as 
6  ' 

-   100  Ibfi. 

Ammonium 

Sulphate. 

.550 

Sept  95... 
Oct.    90... 
Nov.  93... 

45 

30 

5 

3oolbs.Cot- 
tonS'dMeal, 
300  lbs.  Su- 

^  Muriate. 

800 

Sept  95... 
Oct  19..... 
Nov.  vi... 

39 

31 

7 

300  lbs. 

Cotton  Seed 

Meal, 

300  lbs. 
Superphos'te 

770 

Sept  95... 
Oct    90... 
Nov.  33... 

34 
39 

5% 

300  lbs.  Cot- 
ton Seed 
MeaL 
80  lbs.  Mu- 
riate. 

685 

Sept  95  -  . 

Oct  30 

Nov.  93 ... 

3a 
98 
6 

z8olbs.Su- 

I&.  Muriate, 
w  lbs.  Am. 
Sulphate. 

660 

Sept  95- 
Oct    95.. 
Nov.  93... 

33 
a9 
6 

z,6oolbs. 
Furman's 
Formula. 

680 

Sept  35... 

Oct  94 

Nov.  33  ... 

9Z 

38 

4 

Blank. 

S30 

Sept  95... 
Oct.    35... 
Nov,  93... 

33 

84 

4 

x,6oo  lbs. 

S.  C. 

Compost 

No.  4. 

Soo 

Sept  95... 
Oct.  35..... 
Nov.  33 ... 

33 
31 
3IA 

z,6oo  lbs. 

Ga.  and  Ala. 

Compost 

665 

Sept  95.  . 
Oct    36.  . 
Nov.  33 

as 
39 

3 

z,6oo  lbs. 

S.C. 

Compost 

No.  7. 

570 

Sept  35... 
Oct.  35.. .. 
Nov.  93  ... 

39 
38 

x,6oolbB. 

N.C. 
Compost 

695 

Sept  96... 
Oct    36... 
Nov.   34... 

z6 
31 

3 

z, 600  lbs. 
Cotton  Seed. 

490 

Sept  95... 

Oct.  95 

Nov.  93  ... 

X7 

39% 
3 

z,6oo  lbs. 

S.C. 
Compost 
No.  6. 

495 

Sept  86.  . 
Oct    36... 
Nov.  34.. 

9 
s8 

z, 600  lbs. 

S.C 
Compwjt 

No.  5. 

•85 

Sept  36... 
Oct.  a6..... 
Nov.  33  ... 

38 
3a 

3 

z,6oo  lbs. 

S.C. 

Compost 

No.  8. 

630 

Sept  96... 
Oct.    96.. 
Nov.   ?4 

7 
»7 

Blank. 

•55 

Sept  36... 
Oct.  37....- 
Nov.  34  ... 

«7 

a4 

3 

350  lbs. 
Super- 
phosphate. 

440 

Sept  36... 
Oct    96... 
Nov.   94... 

9 
33 

3^ 

950  Iba. 

Cotton  Seed 

Hull 

Ashes. 

3SS 
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The  following  are  the  formulas  for   the  manufacture  of  the 
various  composts  commonly  used : 

Georgia  and  Alabama  *Compost, 
600  pounds  Cotton  Seed. 
600  pounds  Stable  Manure. 
400  pounds  Acid  Phosphate. 

Furman's   Formula, 
262  pounds  Superphosphate. 
131  pounds  Kainit. 
600  pounds  Cotton  Seed. 
600  pounds  Stable  Manure. 

North  Carolina  Compost, 
640  pounds  Superphosphate. 
160  pounds  Kainit. 
480  pounds  Cotton  Seed. 
320  pounds  Stable.  Manure. 

South  Carolina  No,  4, 
600  pounds  Superphosphate. 
280  pounds  Kainit. 
480  pounds  Cotton  Seed. 
240  pounds  Stable  Manure. 

South  Carolina  No.  5. 
800  pounds  Cotton  Seed. 
800  pounds  Stable  Manure. 

South  Carolina  No,  6, 
600  pounds  Floats. 
280  pounds  Kainit. 
480  pounds  Cotton  Seed. 
240  pounds  Stable  Manure. 

South  Carolina  No.  7. 
600  pounds  Superphosphate. 
280  pounds  Kainit. 
720  pounds  Cotton  Seed. 

South  Carolina  No.  8. 
600  pounds  Floats. 
280  pounds  Kainit. 
720  pounds  Cotton  Seed. 
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Method  for  Preparing  Composts. 

Spread  the  barn  yard  manure  on  a  level  place  under  cover 
(say  twenty  bushels),  then  spread  over  it  two  hundred  pounds 
of  acid  phosphate,  then  over  this  put  twenty  bushels  of  w£t 
cotton  seed;  now  put  on  barn  yard  manure,  acid  phosphate 
and  cotton  seed  in  the  same  proportions  as  before  until  all  that 
you  may  wish  to  make  is  mixed.  Cover  the  heap  with  about 
four  inches  of  soil.  Allow  it  remain  for  from  four  to  six  weeks, 
when  ready  for  use  cut  vertically.  This  method  is  applicable 
for  the  manufacture  of  any  of  the  preceding  composts.  The 
ingredients  of  course  being  changed  as  per  formula. 

TESTS    OF   VARIETIES. 

Object — To  test  the  productiveness  of  different  varieties. 

Preparation  of  soil — Arrangements  and  cultivation  sub- 
stantially the  same  as  that  for  fertilizing  experiments.  Plots  of 
one-fifth  acre  each  were  used  for  the  various  varieties : 


VARIETY. 

DATE 

OF 

PICKING. 

YIELD. 

EQUALS  i 
ACRE    ' 
YIELD 
OF       i 

POUNDS 

VARIETY. 

DATE 

OF 

PICKING. 

Oct.  X3 

YIELD. 

EQUALS 

ACRE 

YIELD 

OF 

POUNDS 

Sept.  24 

83 

33 

Alien 

Oct  9 
Nov. 

36 
37 

775 

Peterkin*.  . 

Nov. 

z8 

^5S 

Sept  25 

78 

Sept  94 

71 

Ozier  Silk 

Oct.  xo 

3» 

33 

665 

Jones 

Oct.  X9 

33 
x8 

605 

Nov, 

Nov. 

Sept  04 

4a 

Sept  34 

63 

Crawford 

Oct  19 

34 

430 

Peerless 

Oct.  z8 

36 

470 

Nov.  94 

8 

Nov.  34 

5% 

Sept  34 

48 

Hawkins  .  . 

Oct.  z8 

39 

5x0 

Nov.  34 

IS 

i 

These  varieties  were  planted  on  the  28th  of  -April, 
Peterkin  excepted,  being  planted  May  Sth.  Peterkin  planted 
the  second  time  May  21st. 
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May  22d.     Sided  with  an  1 8-inch  solid  sweep. 

June  4th.  Chopped  out,  stalks  left  about  eighteen  inches 
apart  in  the  drill. 

June   6th.     Sided    with  an    1 8-inch   solid  sweep. 

June  i8th  and  19th.  Hoed.  June  19th.  Sided  with  an 
18-inch  solid  sweep. 

July  6th.     Sided  with  an  18-inch  solid  sweep. 

June  30th.     Middles  thrown  out  with  solid  sweep. 

July  9th.  Middles  thrown  out  with  22-inch  solid  sweep. 
Hoed  between  the  i8th  and  21st  of  July. 

July  2 1st.     Sided  with  an  18-inch  solid  sweep. 

July  23d.     Middles  thrown  out  with  a  22-inch  solid  sweep. 

Record  of  Rains  During  the  Summer. 

May  31st.     Heavy  rain. 

June  1st.     Heavy  rain. 

From  June  ist  to  21st  Showery. 

June  2 1st.     Heavy  rain. 

June22d.     Heavy  rain. 

July  6th.     Rain  enough  to  wet  the  soil. 

July  7th.     Light  showers. 

July  9th.     Heavy  rain. 

July  17th.     Heavy  rains;  showers  between  9th  and  17th. 

July  1 8th.     Heavy  rain. 

August  iSth.  Showers  interspered  with  heavy  rains  be- 
tween August  15th  and  September  ist. 

There  were  three  weeks  of  dry  weather  in  May,  succeeded 
by  heavy  rains  on  the  31st  of  May  and  ist  of  June. 

The  greater  part  of  September  and  October  were  dry  and 
favorable  to  cotton  picking. 

November  was  very  damp  and  unfavorable  to  picking. 

Col.  A.  G.  Jarman's  Experiments  at  Barton,  Phillips  Co. 

The  land  used  in  these  experiments  is  of  full  average  qual- 
ity for  this  section,  very  slightly  sandy,  clay  sub-soil,  was  well 
prepared,  fully  pulverized,  and  planted  first  week  in  May. 
Fertilizers  put  in  laying  off  furrows  and  bedded  on  it.  Up  to 
August  17th  the  prospect  was  most  flattering,  on  that  day  we 
had  a  severe  storm  which  leveled  the  stalks  with  the  ground  and 
whipped  the  fruit  off.  All  experiments  were  made  on  one-tenth 
acre  plots. 
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VARIETY. 


FERTILIZER  USED,  POUNDS  PER 
ACRE. 


YIELD 
POUNDS 
SEED    COT- 
TON       PER 

ACRE. 


YIELD 

POUNDS 

LINT 

PER  ACRE 


Jones'  Improved 

OlierSilk 

Crawford's  Improved. 

Hawkins. 

Peeriess 

Peterkin 

Petcrkin 

Peterkin 

Allen. 

Shine's  Early 

Shine's  Early 


xoo  pounds  Acid  Phosphate 

xoo  pounds  Kainit 

35  pounds  Chloride  Potash 

50  pounds  Sodic  Nitrate 

35  pounds  Ammonium  Sulphate 

xoo  pounds  Cottton  Seed  MeaL 

xoo  pounds  Add  Phosphate 1 

xoo  pounds  Cotton  Seed  Meal ) 

xoo  pounds  Add  Phosphate ^ 

100  pounds  Cotton  Seed  Meal > 

95  pounds  Pbtash  Chloride J 

xoo  pounds  Add  Phosphate \ 

35  pounds  Potash  Chloride ) 

xoo  pounds  Cotton  Seed  Meal 

35  pounds  Potash  Chloride 

350  pounds  Salt 

350  pounds  Hard  Wood  Ashes 


550 
560 
850 
830 
830 
850 

950 


830 


X060 


z8o 
190 
060 
960 
970 
3x0 

350 
450 


960 


390 


Mr.  W.  P.  Hale's  Experiments  at  Lufra,  Ouachita  County. 

Parts  of  an  acre  used  one- twentieth.  The  crop  was  planted 
May  15th.  This  was  rather  late,  but  through  various  causes 
was  unavoidable.  It  would  have  yielded  a  fine  crop  but  for  the 
very  wet  June  and  part  of  July,  followed  by  continued  dry,  hot 
weather  up  to  September  27th. 

The  object  of  these  experiments  was  to  determine  the  effect 
of  various  fertilizers  on  the  yield.  The  following  results  were 
obtained : 


QUANTITY  OF  FERTILIZER  USED  PER  ACRE. 


YIELD  POUNDS  OF  SEED  COTTON. 


200  pounds   Acid  Phosphate ^ 680 

200  pounds  Kainit 600 

50  pounds  Chloride  of  Potash 480 

100  pounds    Sodic  Nitrate 400 

70  pounds  Ammonium  Sulphate 480 

200  pounds  Cotton  Seed  Meal 480 

200  pounds  Cotton  Seed  Meal  1  « 

200  pounds  Acid  Phosphate...  J  * 
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200  pounds  Acid  Phosphate.. 

200  pounds  Cotton  Seed  Meal  J- 800 

50  pounds  Potash  Chloride.. 
200  pounds  Acid  Phosphate...  1 

50  pounds  Potash  Chloride.  J  ^^^ 

200  pounds  Cotton  Seed  Meal  1  ^ 

50  pounds  Potash  Chloride...  J  ""' 

Nothing 440 

Nothing 480 

Mr.  F.  M.  Bordeaox*8  Experiments  at  Mohticello,  Drew  Co. 

Parts  of  an  acre  used  CMic-twentieth.  The  crop  was  planted 
April  19th.  Shines  Prolific  being  used.  The  following  method 
of  cultivation  was  adopted.  The  land  flat  broke,  then  laid  off 
three  and  one-half  feet  between  the  rows  with  six-inch  shovel 
and  fertilizers  put  in  the  drill  and  bedded  in,  then  the  harrow 
run  over  beds  before  the  planter.  Put  one  bushel  of  seed  to 
the  acre.  May  i6th,  scraped  with  Mitchell  scraper  and  blocked 
out  with  hoe  two  to  four  stalks  in  hill  fifteen  inches  apart  in 
drill.  May  24th,  dirted  up  with  fourteen-inch  heel  sweep. 
June  7th,  put  to  stand  one  stalk  in  hill  about  fifteen  inches  in 
drill.  June  15th,  run  around  second  time  with  fourteen-inch 
heel  sweep.  June  26th,  first  blo#m.  June  28th,  run  around 
with  eighteen-inch  heel  sweep.  July  loth,  run  middle  out 
with  eighteen-inch  sweep  shallow.     Results  below : 

QUANTITY  OF  FERTILIZER  USED  PER  ACRE.      YIELD  LBS.  OF  SEED  COTTON  PER  ACRE. 

200  pounds  Acid  Phosphate 700 

200  pounds  Kainit 600 

so  pounds  Chloride  Potash 620 

100  pounds  Sodic  Nitrate 720 

70  pounds  Ammonia  Sulphate 600 

200  pounds  Cotton  Seed  Meal 860 

200  pounds  Cotton  Seed  Meal  1  ^ 

200  pounds  Acid  Phosphate...  J  

200  pounds  Acid  Phosphate...  1 

200  pounds  Cotton  Seed  Meal  > 980 

50  pounds  Chloride  Potash...  J 
200  pounds  Acid  Phosphate...  1 

50  pounds  Chloride  Potash.  J  ^ 

200  pounds  Cotton  Seed  Meal  1 

50  pounds  Chloride  Potash ..  J  

Nothing 540 
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A  further  set  of  experiments  were  made  as  follows :  One 
acre  with  Stearns'  raw  bone  superphosphate.  Rows  three  and 
a  half  feet  apart,  furrow  run  in  middle  of  row  with  eight-inch 
shovel,  fertilizers  applied  in  drill  and  bedded  on  April  13th, 
two  hundred  and  twenty  pounds  per  acre  April  19th,  planted 
with  Peterkin  seed  one  bushel  per  acre,  cultivated  the  usual 
way,  being  scraped  with  Mitchell  scraper  and  being  put  to  a 
stand  by  June  6th,  cultivated  with  heel-sweep,  all  the  time 
shallow  up  to  July  7th,  when  cultivation  ceased.  Yield  on  one 
acre  1,502  pounds  seed  cotton. 

One  acre  fertilized  with  cow  lot  manure,  one  hundred 
pounds  acid  phosphate  and  fifty  pounds  German  kainit  in  every 
ton  composted.  Three  tons  of  the  compost  applied  to  every 
acre,  one-half  broadcast  and  one-half  acre  in  drill.  Rows  three 
and  one-half  feet  apart  cultivated  with  heel-sweeps  after  being 
scraped  and  hoed,  cultivation  shallow,  cultivation  finished  July 
7th.  Yield  one-half  acre  broadcast  734  pounds  seed  cotton, 
one-half  acre  mjinure  in  drill,  809  pounds  seed  cotton.  One 
acre  fertilized  with  stable  manure,  cotton  seed  thirty  bushels  to 
the  ton  with  one  hundred  pounds  acid  phosphate  and  fifty 
pounds  German  kainit  in  every  ton  composted.  Applied  in  drills 
three  tons  per  acre  and  bedded  on  in  rows  four  feet  apart  April 
I2th.  April  19th,  planted  vjith  Peterkin  seed,  one  bushel  per 
acre,  after  being  scraped  and  hoed,  cultivated  heel-sweep  shal- 
low until  July  7th.  Total  yield  per  acre  2,128  pounds  seed 
cotton.  Mr.  Bordeaux  believes  that  the  yield  would  have  been 
better  with  one  ton  of  compost  per  acre.  He  also  thinks  that 
the  reason  the  half  acre  manured  broadcast  did  not  yield  as 
much  as  the  half  acre  in  the  drill  was  owing  to  the  drouth  dur- 
ing the  latter  part  of  July  and  first  of  August,  which  caused  it 
to  throw  off  worse  on  account  of  the  manure  being  near  the 
surface,  which  was  plain  even  to  a  casual  observer  during  that 
period.  Unfertilized  cotton  on  this  land  averaged  760  pounds 
seed  cotton  per  acre. 

Further  discussion  of  composts  and  these  results  will  be 
found  in  the  account  of  general  results  on  cotton  fertilizers. 
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The  following  table   shows   the   average   results   obtained 
with  chemicals  and  profits  thereon. 


FERTILIZER  AVER- 
AGE POUNDS  PER 
ACRE, 


VT^Tn  Q^i?n     AVERAGE  iCOST  OF 
rn^nM  ppp  YIELD  LINT      FERTIL- 
VA^p         PER  ACRE.         IZERS. 


ACRE. 


166.6  Cot.  sMmcan 
166.6  Acid  phospUe  >• 
41.6  ChloMe  potash  j 
166.6  Cot.  s'd  mean 
166.6  Acid  phos^ate  j 
166.6  Acid  phos'ate  1 
41.6  ChloMe  potash  j 
166.6  Cot.  sM  meal  \ 
41.6  ChloMe  potash  j 
275  Cot.  seed  meaH 
275  Superphosphate  > 

70  Chloride  potash  J 
275  Cot.  seed  meal  \ 
275  Superphosphate  j 

210  Cotton  seed  meal.. 

200  Acid  phosphate .... 

83.3  Sodic  nitrate 

71  Ammonic  sulphate. 

53  Chloride  potash 

230  Kainit 


983.3 
851 
846.6 
810 

805 

755 
697 

695 
650 
640 
6x6 
588 


327. 

283.7 
282.2 
270 

268.3 

251.6 

232.3 
231.6 
216.6 
213-3 
205.3 
188.6 


PROFITS. 


$3.10 

2.17 
2.02 
2.02 

5.50 

3-93 
$1.36 

1.30 
2.49 
2.48 
1.21 
1.38 


LOSS. 


These  data  are  naturally  calculated  from  the  results  ob- 
tained in  different  parts  of  the  State,  and  must  be  taken  tenta- 
tively as  indicating  the  way  in  which  fertilizing  work  should 
be  done.  In  certain  instances  it  will  be  noticed  that  occa- 
sionally an  individual  result  is  higher  than  the  average  and  per- 
chance, on  that  particular  piece  of  land  the  fertilizer  that  gave 
the  highest  result  might  be  the  more  desirable,  but  for  those 
who  wish  to  be  safe,  we  most  decidedly  recommend  the  use  of 
the  mixture  giving  the  highest  average  results.  Next  year 
we  shall  continue  our  work  in  this  direction.  We  advise  con- 
ditionally the  f6llowing  chemical  formula  for  cotton  per  acre : 

200  pounds  cotton  seed  meal. 

200       **       acid  phosphate. 

50         "       chloride  of  potash. 

Our  experiments  with  the  composts  have  only  as  yet 
been  made  at  two  places,  and  we  consequently  do  not  care  to 
base  many  conclusions  thereon,  they  will  be  repeated.  We  are 
firm  believers  in  composts,  we  would  take  as  a  choice  from  the 
results  of  our  preliminary   worth,  the    Georgia,  Alabama  com- 
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post  and  Furman's  formula.  The  details  of  composts  are  given 
in  the  record  of  the  Pine  Bluff  and  Monticello  experiments.  The 
profits  in  lint  values  alone  from  their  use  are  as  follows,  4U 
Monticello  .- 


Yfiro 

COTTON  PER 
ACRE. 


SRCDjVALUE 


COST  Of 
FERTIL- 
IZER. 


TftOFTTS 

OVERDN- 

VERTIUZED. 


COMPOST  POUNDS 
PER  ACRE. 


IINT 
ATgC  F 

POUND. 


♦5,550  Cow  lot  manure. 

300  Acid  phosphate... 

150  Kainit  

Same  as  above 

♦3,600  Stable  manure 

90  Bus.  Cotton  seed 

300  Acid  phosphate 

150  Kainit 

Nothing , 


;;} 


1468 
1678 

2128 

760 


$42.03 
48.53 
63.83 
22.79 


$5.35 
5.35 


$13-91 
20.41 


♦Values  of  stable  and  cow  lot  manure  are  variable,  we  have  put  them  at  $1 
per  ton ;  fanners  will  have  to  calculate  the  local  value. 

We  have  not  calculated  the  profit  in  the  Pine  Bluff  com- 
posts for  various  reasons,  mainly,  owing  to  the  fact,  that  the 
freight  was  delayed,  and  consequently  prevented  us  from  allow- 
ing the  composts  to  stand  the  proper  length  of  time. 

Mr.  Fitzgerald's  Experiments  at  Texarkana. 

These  experiments  were  similar  to  those  carried  on  at  Pine 
Bluff.  The  cotton  was  planted  from  April  i6th  to  April  25th 
on  beds,  the  beds  being  harrowed  down  just  before  planting, 
making  them  comparatively  level.  The  planting  was  done  with 
a  planter,  the  seed  being  covered  shallow.  By  May  ist  there 
was  a  good  stand  of  cotton.  The  latter  part  of  the  first  week 
in  May  we  commenced  scraping  off  very  shallow  with  a  turning 
plow,  at  the  same  time,  the  thinning  commenced,  the  hoes  went 
just  behind  the  plow  that  was  scraping  and  thinned  as  required, 
A  week  later  a  scraper  was  run  around  the  cotton  just  behind 
the  hoes.  The  third  week  in  May  the  cotton  was  thinned  to  a 
stand.  After  this  it  was  run  around  with  a  shovel  plow.  The 
first  week  in  June,  the  middles  of  cotton  were  plowed  out  with 
a  double-shovel;  directly  after  this  we  hoed  again,  rains  having 
made  it  necessary.  The  middle  of  June  we  plowed  with  a 
14-inch  shovel,  it  did  very  good  work  cleaning  both  cotton  and 
the  middles.  The  last  of  June  a  cultivator  was  run  through  the 
middles.  The  second  week  in  July  a  large  shovel  was  run 
around  the  cotton,  directly  after  this  the  middles  were  split  with 
a  shovel.     The  first  and  beginning  of  second  weeks  in  July  the 
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cotton  was  hoed   for  the   last  time.     All  the  cotton  pl?its  were 
t  planted  and   worked  alike.     The  following  table  shows  the  re- 
sults of  experiments  with  fertilizers  on  one-tenth  acre  plots : 

Experiments  with  Fertilizers. 


^Com- 
menced 

TO 

bloom. 


FERTILIZERS  USED. 
POUNDS  PER  ACRE. 


COM- 
MENCED 

TO 
OPEN. 


POUNDS 

SEED  COT 

TON  PER 

ACRE. 


POUNDS 
LINT  PER 
ACRE. 


POUNDS 
SEED  PER 
ACRE. 


250  pounds  of  cotton  \ 

seed  meal / 

«x>  pounds  IcainiL 

80  pounds  ammonioin) 

sulphate  / 

250  pounds  cotton  seed  ^ 

meal..  ^ V 

a5olbs.  superphos J 

60  pounds     chloride  1 

potash J 

250  lbs.  sa'phosphate  ^ 
250  "  cotton  s'd  m'l  \ 
60  "  chloride  potash  J 
250  lbs.  cotton  s'd  m'l  1 

60    ♦*    muriate J 

250  lbs.  su'phosphate  1 

60    "     muriate  J 

300  "  acid  phosphate 

Nothing „ 

Nothing 

Nothing. 


June  30.. 
June  28.. 

J'Jy  I 


June  30.. 

J«iy » 


June  25.. 

July  2... . 

'June  29. 

'June  27.. 

I  July  2 

July  2 


August  4.... 
August  8..., 
August  7... 

August  2... 

August  7... 

August  2... 

August  4... 

August  8... 

August  6 .. 
August  10. 
August  10. 


650 
640 
740 

740 

710 

810 

400 

620 
850 

490 
500 
510 


180 
220 
250 

230 

240 

250 

120 

190 

270 
140 
150 


470 
420 
490 

560 

470 

510 

280 

430 
580 
350 
350 


We  made  an  experiment  to  determine  the  effects  of  deep 
and  shallow  cultivation  of  cotton,  one-half  acre  being  devoted 
to  each  test.     They  yielded: 

1.  Cotton  plowed  deep,  566  pounds  to  the  acre  of  seed 
cotton. 

2.  Cotton  plo\ftd  shallow,  538  pounds  to  the  acre  of 
seed  cotton. 

As  this  is  a  point  of  much  interest  and  one  that  should 
not  be  decided  by  one  year's  experiment,  we  prefer  to  give  our 
views  on  this  result  which  is  somewhat  abnormal.  We  will  first 
give  Mr.  J.  K,  Fitzgerald's  opinion  on  the  proper  cultivation  of 
cotton;  "I  do  not  think  shallow  plowing  will  do  entirely  for 
cotton,  because  between  the  months  of  May  and  July  we  almost 
invaribly  have  a  wet  spell  for  several  days  that  the  plow  cannot 
run,  during  this  time  the  grass  is  growing  very  fast  and  it  can- 
not be  covered  up  by  shallow  cultivation,  if  it  is,  the  ends  of 
the  grass  are  left  out,  and  the  grass  grows  as  vigorously  as 
ever,  or  the  small  roots  of  the  grass  being  very  near  the  sur- 
^  will  put  forth  new  shoots  and  grow.  It  is  almost  impossible 
to  keep  a  cotton  crop  from  ge^tting  grassy  during  a  certain  period 
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of  the  summer,  and  at  this  time  if  shallow  plowing  is  adopted  the 
crop  will  be  ruined  by  the  grass  nine  times  out  of  ten.  I  do  not 
know  which  would  be  the  more  injurious  to  the  crop  to  plow 
deep  so  as  to  cover  the  grass  and  thereby  kill  it  or  plow  shal- 
low and  let  the  grass  grow  and  save  the  roots  of  the  cotton ; 
but  \  would  prefer  the  deep  plowing,  as  it  does  not  seem  to  in- 
jure the  growth  of  the  cotton  at  all.  The  new  crop  of  grass 
seed  brought  up  can  be  killed  before  they  get  a  good  hold. 
The  deep  plowing  instead  of  increasing  the  labor  will  diminish 
it  by  killing  the  grass  which  the  shallow  plowing  will  not  do  at 
this  time.  Deep  plowing  is  necessary  for  cotton  the  first  one 
or  two  workings  whether  there  is  a  heavy  rain  fall  or  not.  It  is 
necessary  to  plow  cotton  shallower  during  the  fruiting  of  the 
plant.  To  sum  up:  The  first  one  or  two  workings  the  cotton 
should  be  plowed  pretty  deep,  after  that  plow  just  deep  enough 
to  keep  down  grass,  but  just  after  the  wet  spell  deep  plow- 
ing will  have  to  be  resorted  to  to  manage  the  grass,  but  plow- 
ing shallow  in  middles  can  be  worked  out  at  the  time  which  will 
enable  a  man  to  work  over  his  crop  much  sooner  than  when  the 
cotton  is  plowed  deep.'* 

Examination  of  a  cotton  plant  when  about  three  and  a  half 
inches  high  showed  it  to  have  a  root  three  and  a  half  feet  long, 
the  end  being  only  three  and  a  quarter  inches  below  the  surface 
of  the  soil.  Now  it  must  be  obvious  that  a  system  of  cultiva- 
tion which  would  destroy  a  very  great  part  of  the  roots  cannot 
be  desirable,  for  the  plant  can  only  grow  by  means  of  the  food 
which  it  gathers  through  its  roots  and  hence  after  cutting  them 
away  until  another  set  can  be  formed  the  growth  must  be  re- 
tarded. The  examination  of  the  small  pfent  was  made  accord- 
ing to  the  method  of  Dr.  Newman,  who  has  made  several  such 
examinations  he  found  that  *'a  plant  two  feet  high  just  com- 
mencing to  bloom  had  a  root  six  feet  long.  Its  extremity  in 
its  natural  position  was  five  feet  one  inch  from  the  stalk.  The 
position  of  the  roots  in  the  soil  varied  according  to  the  point 
from  which  they  left  the  tap  root.  Some  of  the- longest  left  the 
tap  root  at  one  a  half  to  two  inches  from  the  surface  of  the  soil 
and  gradually  descended,  reaching  the  clay  sub-soil  at  from 
three  to  four  feet  from  the  plant.  Several  entered  the  clay 
three  inches  and  continued  at  that  depth.  The  tap  root  de- 
scended vertically  to  the  depth  of  twelve  inches,  three  inches 
into  the  sub-soil  and  then  pursued  a  horizontal  course  at  that 
depth.  The  usual  deep  cultivation  with  rooter  would  have 
destroyed  four-fifths  of  the  lateral  roots  which  extended  at  right 
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angles  to  the  row.  The  plant  was  cultivated  entirely  with  the 
hoe  up  to  the  time  of  its  removal.  It  was  planted  in  garden 
soil,  sandy  drift  filled  with  water-worn  pebble  soil  nine  inches 
deep,  with  tough  yellow  clay  sub-soil.''  These  observations 
coincide  with  our  own,  hence  the  apparent  anomaly  of  the  re- 
sult obtained.  There  is  no  question  but  that  deep  cultivation 
is  desirable  nay  almost  a  necessity  after  heavy  spring  rains, 
when  the  plants  are  up.  Mr.  Fitzgerald  states  that  we  were 
not  bothered  by  any  ground  baking  and  ascribes  his  results  to 
the  reason  stated  in  this  discussion.  Yield  is  everything,  and 
this  year  his  method  of  cultivation  certainly  has  the  advantage 
whether  it  was  due  to  an  abnormal  season  remains  to  be  proved, 
we  shall  continue  this  line  of  inquiry  in  different  sections  of  the 
State  until  we  can  get  a  satisfactory  conclusion,  until  then  we 
prefer  to  refrain  from  ennunciating  any  hard  and  fast  rule. 

Experiments  with   Varieties, — ^We  made  test  of  the  follow- 
ing varieties  and  obtained  the  results  as  tabulated  : 


VARIETY.      !pLA^p:D. 


COMMEN- 
CED TO 
BLOOM. 


COM  MEN- 
CED  TO 
OPEN. 


Hawkins ... 

Peerless 

Ozier  Silk . 

Jones  

Crawford .. 
Pcrtcrkin... 


Apri! 


i6. 


June  29...  August  3. 

July  16 August  I. 

June  30 August  3. 

June  30.... 'August  4. 

July  2 'August  5. 

July  8 lAugust  14 


LBS.  SEED 

COTTON 

PER  ACRE. 


534 
582 

552 


LBS.   LINT  LBS.  SEED 

PER  PER 

ACRE.  ACRE. 


144 
192 
162 
186 
192 
216 


300 
366 

396 

402 

336 


The  Peerless  cotton  seemed  to  mature  a  little  before  the 
other  varieties.  The  Peterkin  stood  the  drouth  fairly,  but  did 
not  do  so  well  during  the  rainy  weather,  it  is  a  slow  grower  until 
the  warm  weather  sets  in. 

Mangold  Wurzel. 

This  root  -is  an  enormous  yielder,  a  fair  food  for  stock; 
We  tried  it  in  various  parts  of  the  State,  but  except  at  Fayette- 
ville  the  outlook  was  not  favorable.  We  will  however,  give  it 
another  trial.  The  method  of  culture  to  be  adopted  is  the  fol- 
lowing: Sow  in  April  or  early  in  May  in  thoroughly  well  pre- 
pared soil,  in  drills  ten  inches  deep  and  about  eighteen  inches 
apart.  Thin  out  to  twelve  inches,  taking  great  care  to  keep 
the  weeds  down  by  hoeing  and  cultivating.  About  five  pounds 
of  seed  to  the   acre   is   generally   used.     This    crop   has  beeii 
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known  under  favorable  conditions  to  yield  as  high  as  seventy 
tons  to  the  acre.  We  are  of  the  opinion  that  should  ensilage 
succeed  with  us,  we  shall  not  have  much  use  for  roots.  Wc 
made  experiments  with  the  following  varieties,  giving  the  under- 
mentioned yields : 
VARIETY.  YIELD  POUNDS  PER  ACRE. 

New  Red  Flesh  Tankard , 9.98o 

Improved  Mammoth  Long  Red 16,300 

Orange  Globe 14, 180 

Red  Globe ^ 1 1 ,340 

Golden  Tankard 14,600 

Knivers  New  Mangold 12,860 

Norbiton  Giant 18,740 

Corn  at  Fayetteville. 

We   made  test  of  a  number  of  varieties  of  com  at  this 
branch  station  with  variable  results,  tabulated  below: 

VARIETY.  BUSHELS  PER  ACRE. 

Illinois  Premium  Dent ^ 60 

Eden  Prov.  Dent 48 

Crane  Dent 46.6 

Chadwick  Yellow  Flint 50.5 

Silver  White  Flint 63.5 

Reddish  Flint poor 

Pride  of  the  North 59.3 

Top  Over 56 

White  Star  Dent poor 

Early  Yellow 54 

Chester  County  Mammoth poor 

Warsow  Yellow 44 

Mandan  Indian ....: poor 

Longfellow  Flint 54 

Old  Cabin  Home 40.8 

Mammoth  Chester  Pa poor 

Tuscarora :. ^...37. 5 

Golden  Dent poor 

Maryland  White  Gourd  Seed 27.8 

Hudson  Bay 2 1 

Va.  Horse  Tooth 24.6 

Blounts'  Prolific poor 

Golden  Beauty , 37.3 

New  Hickory  King 36.6 

White  Giant  Normandy 44 
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ENTOMOLOGIST'S  REPORT. 

INTRODUCTORY. 

The  past  year,  as  far  as  I  can  find  out,  has  not  been  marked 
by  any  widespread  insect  injuries.  In  a  few  limited  localities 
the  cotton  worm  has  been  more  than  usually  destructive,  but 
taking  the  State  as  a  whole  it  has  been  rather  below  the  average. 
In  the  immediate  vicinity  of  Fayetteville  the  grapes  seem  to  have 
suffered  most  by  destructive  insects,  one  of  the  worst  of  which 
is  made  the*  subject  of  the  present  report.  The  work  of  this 
department  suffered  a  serious  interruption  by  the  death  of  my 
predecessor,  Mr.  S.  H.  Grossman,  a  young  man  of  promising 
talents  and  an  enthusiastic  entomologist.  In  order  that  the  work 
of  the  entomologist  may  be  of  the  most  practical  benefit  to  the  far- 
mers of  the  State  it  is  desired  that  we  be  notified  whenever  insects 
are  becoming  destructive.  We  will  suggest  such  remedies  as 
experience  has  shown  to  be  the  most  effective,  and  if  of  sufficient 
importance,  will  go  personally  and  study  the  insect  on  the 
ground.  Whenever  possible,  specimens  of  the  insects  should 
accompany  the  inquiry  so  as  to  enable  us  to  determine  with' 
certainty  what  the  culprit  is.  Insects  may  be  sent  by  mail  at 
the  rate  of  one  cent  an  oupce.  Pack  them  in  a  small  wooden  or 
tin  box  and  never  in  pasteboard  for  they  are  sure  to  be  crushed 
in  the  mail.  No  air  holes  need  be  made  as  they  go  better  in  a 
tight  box.  The  publications  of  this  department  consist  of  bul- 
letins and  an  annual  report  which  are  sent  frdfe  on  application. 
Inquiries  will  also  be  answered  in  the  agricultural  press  of  the 
State  when  of  general  interest.  The  present  report  contains  an 
account  of  the  life"  history  of  the  grape  leaf-folder  to  which  is 
appended  an  article  on  the  apple  rust. 
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The  Grape  Leaf-Folder. 

(^Desmia  maculalis,  Westwood.) 

This  little  insect  has  proven  itself  a  veritable  pest  in  some 
vineyards  this  season.  It  is  not  generally  regarded  in  other 
parts  of  the  country  as  a  dangerous  insect  because  of  its  not  oc- 
curring in  sufficient  numbers  to  do  much  injury.  Though  quite 
widely  distributed  through  the  United  States  this  seems  to  be 
the  latitude  best  suited  to  it  and  the  one  in  which  it  can  most 
speedily  under  favorable  conditions  develop  in  destructive 
numbers.  It  is  important  for  us  here  in  Arkansas  therefore  to 
become  acquainted  with  its  life  history  and  habits  in  order  that 
we  may  the  more  intelligently  combat  it  and  prevent  in  a  meas- 
ure at  least  its  injuries. 

The  insect  has  been  known  for  over  half  a  century,  being 
first  described  by  the  great  English  Entomologist  Westwood,* 
who  placed  it  in  a  genus  by  itself  on  account  of  the  peculiar 
structure  of  the  antennae  or  feelers  of  the  male. 

The   Egg. 

The  leaf-folder  does  not  always  remain  a  little  worm  but 
like  other  insects  passes  through  a  series  of  transformations, 
appearing  successively  in  stages  very  dissimilar  to  each  other. 
The  first  or  egg  stage  has  not  been  certainly  observed  as  yet. 
It  is  a  point  of  considerable  importance  in  the  life  history  of  the 
insect  and  one  which  we  intend  to  solve  the  coming  season. 
Though  nothing  can  be  said  about  it  from  direct  observation, 
still  a  knowledge  of  related  species  and  observations  on  the 
young  larvae  give  us  a  clew  to  what  will  in  all  probability  be 
found  correct.  The  egg  will  most  likely  be  found  to  be  a  sim- 
ple spherical  or  oval  body  of  a  yellowish  or  greenish  color  and 
•considerably  3maller  than  the  head  of  an  ordinary  pin.  The 
young  larvae  are  found  solitary  in  the  spring  almost  invariably, 
and  only  when  the  insect  becomes  abundant  is  it  the  rule  to  find 
more  than  one  young  larva  in  a  leaf,  therefore  we  may  conclude 
that  the  eggs  are  laid  singly  on  the  leaves.  From  the  position 
of  the  young  larvae  it  is  further  probable  that  they  are  deposited 
early  in  the  spring  on  the  young  and  still  folded  leaves  or  in 
the  buds,  but  later  in  the  year  they  are  generally  placed  inside 
of  folded  leaves  already  occupied  by  older  larvae.  The  moth 
being  a  night  flyer  she  undoubtedly  deposits  them  at  night. 
The  fruitless  search  made  this  year  for  the  eggs  may  indicate 
that  they  hatch  very  shortly  after  being  deposited. 

♦In  Mag.  de  Zool.,  par  M.  Guerin,  1832;   PI.  2. 
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Fig.  I.  Larva  of  the  g^ape  leaf -folder  {Desmia  maculalis) 
at  the  beginning  of  the  second  age.  The  line  below  indicates 
the  natural  size. 


The  Larva. 

The  second 
stage  knowa 
as  the  larva 
IS  the  one  in 
which  the  in- 
sect spends 
most  of  its 
life  and  does 
the  damage 

to  the  grape  vine.  Upon  hatching  from  the  egg  the  larva  is  a 
sixteenth  of  an  inch  long  and  of  a  pale  yellowish  green  color 
without  markings  except  on  the  head, 
where  the  eyes  are  marked  by  black 
spots.  The  body  is  composed  of  thirteen 
segments  or  rings  including  the  head. 
The  first  three  back  of  the  head  bear 
each  a  pair  of  rather  slender  jointed  legs. 
The  next  two  do  not  bear  appendages ; 
then  follows  four  pair  with  long  and  very 
slender  legs  not  divided  into  joints.  Af- 
ter these  are  found  two  more  segments 
without  legs  and  finally  a  terminal  seg- 
*  ment  bearing  a  fifth  pair  of  jointless  legs. 
The  whole  body  is  more  or  less  wrinkled 
and  sparsely  clothed  with  long  hairs.  The 
head  is  larg©  and  the  whole  appearance 
is  not  very  different  from  that  shown  in 
Fig.  I ,  which  is  a  figure  of  the  worm  a 
little  older,  As  has  already  been  re- 
marked these  are  generally  found  singly 
on  the  leaves.  Even  when  first  hatched 
the  worm  has  the  power  to  spin  a  very 
delicate  silk,  and  it  goes  to  work  at  once 
to  make  it  a  home  by  sewing  the  leaf  to- 
gether. It  is  thus  protected  from  its 
enemies.  As  it  grows  its  skin  becomes 
too  tight  for  it,  so  nature  has  provided  a 
method  by  which  it  can  relieve  itself. 
This  consists  in  literally  crawling  out  of 
its  skin.     During  the   life  of   the  cater- 

•'Pip/iea'ltl?r"(!^!    P'"^"-  this  is  done   four  times.     Figure  i 
^macuiaiii,  shows  the   insect  after  the  first  of  these 
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changes  or  moults.  When  it  is  about  half  grown,  or  perhaps 
sooner,  the  leaf  on  which  it  has  been  feeding  is  exhausted  and  it 
.has  to  migrate  to  another.  It  generally  selects  a  rather  large 
leaf  for  its  new  home,  folding  it  and  fastening  it  down  with  silk 
as  at  first.  If  the  insect  is  abundant  it  soon  has  company  in 
the  shape  of  small  caterpillars  of  its  own  species.  This  is 
especially  the  case  towards  the.  latter  part  of  summer.  At 
the  second  moult  there  appears  on  the  second  segment  back  of 
the  head  four  black  spots,  the  two  outermost  being  the  larger. 
The  sides  of  the  head  also  are  dark.  After  this  time  as  the 
time  of  moulting  approaches  these  head  markings  can  be  seen 
through  the  transparent  skin  of  the  first  segment  back  of  the 
head  in  which  part  the  new  forming  head  lies  and  looks  like 
two  curved  brown  spots  on  that  segment. 

The  full  grown  larva  is  about  ^  of  an 
inch  long,  of  a  yellowish  green  color,  and 
is  shown  in  Figure  2.  It  is  a  very  active 
little  creature  and  if  one  is  not  careful  when 
looking  for  him  in  a  folded  leaf  he  will 
wriggle  himself  out  and  escape  by  falling  to 
the  ground. 

The  Pupa. 

After  growing  to  its  full  size  and  devouring 
[  its  full  quota  of  grape  leaves  the  larva  becomes 
quiet  and  transforms  into  a  brown  spindle- 
shaped  being  called  the  pupa,  in  which  it 
prepares  for  its  future  airy  life  as  a  moth. 
Before  going  through  this  transformation  the 
larva  prepares  a  neat  little  cell  for  itself  all 
lined  with  silk  of  its  own  spinning.  This  is 
generally  within  a  folded  leaf,  but  sometimes 
it  will  take  the  trouble  to  cut  out  a  piece 
from  another  leaf  of  a  regular  oval  shape  and 
sew  it  on  in  a  very  neat  manner  so  as  to  form 
a  cell  beneath  it.  Within  this  cell  the  larva 
becomes  yellow,  shrinks  in  size,  loses  the  use 
of  its  limbs  and  finally  sheds  its  skin  and  becomes  a  pupa.  If 
one  examines  the  pupa  he  can  see  that  many  of  the  organs  of 
the  moth  are  already  marked  out.  The  duration  of  this  stage 
varies  according  to  the  season.  In  the  summer  it  may  not  be 
more  than  a  week  or  ten  days,  but  in  the  fall  when  the  larva 
goes  into  the  pupa  state  it  is  for  all  winter. 


Fig.  3.  P  u  p  a  of 
the  grape  leaf  folder. 
{Desmia  maculaiis,) 
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Fig.  4.  The  grape  leaf- 
folder  {Desmia  maculalis) 
male  much  enlarged. 


Fig.  5.  Wing  of  the'  grape  leaf-folder  denuded 
of  scales.  Dotted  lines  shows  the  region  of  white 
scales  in  the  female. 


The  Moth. 

The  moth  or  perfect  insect,  as  it  is 
called,  comes  forth  from  the  pupa  skin. 
In  this  stage  the  insect  is  a  dainty  little 
creature  dressed  in  black  and  white. 
The  male  is  shown  in  the  cut  (Fig.  4). 
The  peculiar  structure  of  the  antennae 
or  feelers  deserve  attention,  as  this 
point  makes  it  different  from  all  related 
insects.  The  female  has  the  usual 
slender  thread-like  antennae  of  other 
moths.  There  is  also  another  con- 
spicuous difference  between  the  male 
and  female  of  this  insect.  The  pos- 
terior wings  of  the  female  have  two 
white  spots  instead  of  one  as  in  the 
male.  (See  Fig.  5.)  The  moth  is 
about  a  half  an  inch  long  and  across 
the  wings  when  spread,  about  seven- 
eighths  of  an  inch. 
It  is  not  as  readily 
attracted  by  light  as 
most  moths  and  is  not 
very  often  seen  even 
when  the  species  is 
destructive. 

Natural  Enemies. 
Secure  as  the  cater- 
pillar appears  in  its 
folded  leaf  no  less 
than  six  species  of  in- 
sects depend  upon  it 
wholly,  or  in  part,  for 
sustenance.  One  of 
these  belonging  to  the 
same  order  as  the  bee 
was  bred  in  consider- 
able numbers.  It 
feeds  on  the  larva  and 
when  full  grown  spins 
a  pretty  little  cocoon 
in  which  it  transforms 
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into  the  perfect  idiect,  I  noticed  also  a  very  interesting  ex- 
ample of  what  is  known  as  secondary  parasitism.  Some  of  the 
cocoons  instead  of  being  broken  open  in  the  ordinary  way  had  a 
little  hole  in  the  side  and  a  number  of  very  small  insects  be- 
longing to  the  same  order  came  out.  These  had  evidently  fed 
on  the  first. 

The  second  was  a  fly  belonging  to  a  family  having  quite  a 
number  of  paraiitic  species,  the  family  Tachinidce.  The  species 
is  still  undescribed,  though  Riley  has  given  it  the  MS.  name, 
Tachina  desmuB.  This  was  not  as  abundant  as  the  first  men- 
tioned insect  but  still  will  help  considerable  in  keeping  the  leaf- 
folder  in  check.  Two  insects  belonging  to  the  true  bugs  were 
found  feeding  on  the  larvx  of  the  grape  leaf-folder,  but  they 
were  so  few  in  numbers  as  to  do  but  little  good.  Two  species  of 
small  spiders  are  found  at  all  times  on  grape  vines  and  are  of 
great  service  in  keeping  leaf-folder  in  check.  They  take  pos- 
session of  leaves  which  the  larvae  had  folded,  destroying  the  in- 
habitant and  feeding  on  other  insects  that  seek  in  the  folded  leaf 
a  place  of  concealment.  Judging  from  some  scales  it  seems 
probable  that  it  captures  the  moth  while  on  her  duty  of  egg- 
laying.  One  of  the  species  is  the  common  white  one  so  abund- 
dant  on  flowers  in  the  fall  and  it  is  not  capable  of  folding  its 
own  leaf,  but  the  other  species  does  so  readily.  Prof.  Riley 
mentions  a  clay-yellow  beetle  (Colaspis  Havida,  Say)  of  small 
size  as  a  probable  enemy  of  the  leaf-folder.  It  was  abundant 
this  year,  but  I  could  find  no  evidence  of  its  eating  the  larvae. 

Remedies. 

Being  hid  as  they  are  in  the  folded  leaves  it  is  very  hard  to 
reach  them  with  poisons  so  that  we  were  not  very  sanguine  of 
the  success  of  topical  applications,  but  to  test  the  matter  we 
tried  the  effect  of  Paris  green.  Sprayed  on  in  the  ordinary  way 
as  strong  as  is  safe  for  the  leaves  there  was  no  appreciable  effect. 
Such  an  application  of  the  poison  as  this  may  act  as  a  preventive, 
but  certainly  not  as  a  cure.  The  worms  can  be  killed  in  this 
way,  but  it  requires  more  poison  than  it  does  to  destroy  the 
leaves.  We  sprayed  vines  with  solutions  of  varying  strength 
and  by  different  methods.  The  method  that  seems  best  to 
overcome  the  diffiulty  of  reaching  the  larva  within  the  folded 
leaf  is  long  continued  application  of  a  gentle  spray  from  above. 

The  only  remedy  seems  to  be  hand-picking,  and  a  word 
must  be  said  as  to  time  and  method.  Some  recommend  merely 
crushing  the  larva  in  the  leaf.     This  should  not  be  done  unless 
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the  leaf  is  ako  removed  or  straightened  out,  for  it  leaves  a 
standing  invitation  to  the  moth  to  come  and  deposit  more  eggs. 
Besides,  if  not  possessing  a  superhuman  memory,  one  wiU  have 
the  useless  task  of  squeezing  the  same  leaf  over  and  over  again. 
If  one  will  pick  and  destroy  every  folded  leaif  as  soon  as  dis- 
covered he  will  keep  his  vineyard  clean  at  the  minimum  of 
trouble  and  losses.  If  the  vines  have  become  badly  affected 
before  any  attention  is  given  to  them  it  is  probably  the  best 
plan  to  go  to  work  and  gather  every  folded  leaf.  It  does  not 
take  as  much  time  as  one  would  think.  I  say  gather  the  leaves 
^  for  by  so  doing  one  can  destroy  his  enemies  without  making  his 
friends  suffer.  The  gathered  leaves  may  be  placed  in  a  box 
and  covered  with  a  fine  gauze  which  will  i>ermit  the  parasites  to 
escape  but  which  will  retain  the  moths.  .The  ^fallen  leaves  may 
be  gathered  in  the  fall  and  the  pupae  destroyed.  The  larvae 
may  not'  all  pupate  in  the  grape  leaves  and  so  we  should  em- 
phasize clean  culture.  The  insect  seems  to  prefer  grapes  of  the 
Labrusca  class  but  sometimes  becomes  just  as  destructive  on 
others.  No  good,  therefore,  need  be  expected  from  planting 
kinds  not  affected.  Hand-picking  is  quite  a  satisfactory  remedy, 
as  I  saw  a  large  vineyard  kept  entirely  clean  by  this  method 
and  the  work  was  done  by  the  men  as  they  were  cultivating  and 
tending  the  vines  without  jnuch  or  any  loss  of  time. 


BOTANICAL. 
The  Apple  Leaf  Rust. 

A  disease  of  the  apple  leaves  commonly  known  as  apple 
rust  or  apple  leaf  rust,  was  quite  common  in  some  places  the 
past  season  and  has  awakened  consi(Jerable  interest,  if  not  ap- 
prehension. It  was  quite  generally  attributed  to  insects  but  is 
the  work  of  a  very  lowly  organized  plant — a  fungus  known  to 
Botanists  by  the  long  name  Gymnosporangium,  Some  trees  had 
nearly  every  leaf  spotted  with  the  fungus  and  a  considerable 
portion  of  the  fruit  was  affected.  The  affected  leaves  and  fruit 
generally  turn  yellow  and  fall,  so  that  when  the  disease  is  bad  it 
is  certainly  of  great  importance.  The  fungus  that  causes  the 
disease  presents  the  very  interesting  phenomenon  of  possessing 
two  stages  of  development  entirely  different  in  appearance  and 
growing  upon  two  different  and  unrelated  plants,  but  neverthe- 
less invariably  alternating  with  one  another. 
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It  has  been  conclusively 
proven  that  the  conspicuous 
jelly-like  masses  which  are 
found  in  the  spring  on  the 
red  cedar  and  commonly 
known  as  cedar  apples  are 
but  an  alternating  stage  of 
the  apple  leaf  rust,  The  life 
history  of  the  fungus  is  about 
as  follows :  The  spores  from 
the  cedar  apples  (Fig.  6,  A. 
B.)  germinate  some  time  in 
the  latter  part  of  April  or  in 
May.  This  consists  in  one  or 
more  rod-like  processes  grow- 

Fig.  6.  Gymnosporangium  macropus  ing  OUt  of  each  of  the  cells 
Lk,,  on  red  cedar.  A,  spores;  B,  the  ^f  the  tWO-celled  Spore. 
same  germinating ;  C,  cedar  apple  show-     ^,  j*    -j 

ing  radiating  appendages.  (After  Far-  1  hese  processes  divide  into 
low.)  three  or  four  parts,  by  means 

of  partitions  and  each  of  these  parts  gives  rise  to  an  oval  spore- 
like body  by  budding,  called  sporidium,  being  a  simple  cell 
with  a  comparatively  thin  cell  wall.  The  sporidia  thus  formed 
are  carried  by  the  winds  and  probably  also  by  birds  and  insects 
to  the  apple  leaves  where  the  fungus  grows  into  the  leaf,  living 
on  the  sap  and  so  irritating  it  as  to  cause  a  conspicuous  swelling 
on  the  underside. 


Fig.  7.     Section  through  the  swollen  part  of  a  leaf  affected  with  apple  leaf 
rust  showing  three  of  the  spore  cups  very  much  magnified. 

The  fungus  does  not  grow  very  large,  depending  as  it  does 
upon   its   host   for    sustenance,  it  need  not  develop  extensive 
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organs  for  the  collection  and  elaboration  of  food  material,  but 
can  put  all  its  powers  to  the  formation  of  its  reproductive  organs. 
Little  thread-like  filaments  grow  from  these  sporidia  and  enter 
the  leaf.  They  are  called  the  mycelia  or  hyphae.  Soon  there 
appears  al  this  spot  a  slight  discoloration  and  in  a  few  days  a 
bright  orange  spot,  These  are  on  the  upper  side  of  the  leaf 
and  in  a  week  or  two  there  appears  in  the  center  black  spots 
called  spermagonia.  They  are ,  little  cups  filled  with  very  min- 
ute spore-like  bodies  called  spermatid.  What  the  function  of 
these  bodies  may  be  is  still  only  a  matter  of  speculation,  though 
it  seems  quite  likely  that  they  are  a  third  form  of  spore.  They 
do  not  germinate  readily,  at  least  under  ordinary  circumstances. 
The  question  is  one  that  may  be  solved 
by  a  lucky  chance  observation  but  more 
probably  will  require  a  long  series  of  care- 
fully conducted  experiments  and  it  may 
be  of  as  great  practical  importance  as  it 
is  of  theoretical  and  scientific  value, 

Somewhat  later,  about  June  or  July, 
there  arises  from  the  same  spot  on  the 
under  side  of  the  leaf  a  much  larger  and 
deeper  form  of  cup  filled  with  rows  of 
spores.  These  find  their  way  back  to 
the  cedar  trees  upon  which  they  germinate 
at  once,  producing  a  swelling  often  more 
than  an  inch  in  diameter.  This  is  the 
cedar  apple,  a  brown  more  or  less  spheri- 
cal body  covered  with  shallow  pits.  In 
this   form    it   passes   the   winter,  in    the 

Fig.  8.  Apple  leaf  af-  ^^""'^^^  '"  ^^^  place  of  the  pits  we  see  pro- 
fected  with  the  rust.  Seen  trusions  of  a  lighter  color,  and  when  ripe 
from  beneath.  these    swell    out   after   a  rain    into    long 

sprangling  arms  of  a  bright  yellow  color  and  jelly-like  structure. 
The  whole  mass  swells  at  the  same  time  but  not  to  the  extent 
that  the  arms  do.  Imbedded  in  these  arms  one  may  find  by 
means  of  the  microscope  numerous  two-celled  spores  with  long 
slender  stalks.  These  spores  germinate  at  once  as  described 
above  and  are  ready  to  begin  their  life  again  upon  the  apple. 

Remedies. 

One  will  see  that  this  being  the  life  history  of  the  fungus 
we  have  at  our  command  a  remedy  that  will  be  certain  in  its 
action.     If  we  destroy  the  fungus  in  one  of  its  stages  we  have 
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destroyed  it  in  the  other.  The  stage  where  it  does  the  most 
injury,  that  is  on  the  apple,  is  one  in  which  it  would  be  almost 
impossible  to  destroy,  but  the  case  is  different  with  the  cedar. 
Red  cedar  is  not  a  very  valuable  tree  and  so  could  be  ctitdown 
where  not , wanted  for  ornament  and  the  cedar  apples* carefully 
picked  from  the  ornamental  trees  during  the  winter.  If  the 
fruit  grower  will  see  to  it  that  all  red  cedar  trees  are  either  de- 
stroyed or  the  cedar  apples  picked  and  destroyed  within  a  few 
miles  of  his  orchard  he  will  not  be  troubled  by  apple  leaf  rust. 


ANALYSES  OF  FODDER. 

This  work  is  one  of  extreme  importance  and  value  to  the 
stockmen  of  the  State,  as  on  the  percentage  of  certain  ingre- 
dients in  the  food  depends  its  value  for  stock.  Most  food  stuffs 
have  been  analyzed  by  German  chemists,  but  German  values 
will  not  do  for  Arkansas.  We  are  bound  to  have  all  the  fodders 
raised  in  the  State  examined  since  it  is  found  that  their  compo- 
sition is  not  constant  in  all  places.  The  nutritive  value  of  a  food 
depends  upon  the  amounts  of  albuminoids  and  carbohydrates 
that  are  digestable. 

Albuminoids  are  substances  composed  of  carbon,  hydro- 
gen, oxygen  and  nitrogen,  they  take  the  same  place  in  the 
vegetable  world  that  flesh  does  in  the  animal,  and  it  is  generally 
admitted  that  they  are  the  source  of  muscular  fibre,  or  as  they 
are  commonly  called  '* flesh  formers." 

Carbohydrates  are  substances  composed  of  carbon,  hydro- 
gen and  oxygen,  they  take  the  same  place  in  the  vegetable 
world  that  fat  does  in  the  animal,  and  are  commonly  called  ''fat 
former^.  *  * 

In  the  analyses  under  mentioned  carbohydrates  will  be  found 
as  "fat" '  'crude  fibre' '  and  *  'nitrogen  free  extract, '  *  consequently, 
to  get  the  total  percentage  we  must  add  the  percentages  of  these 
three  substances,  the  per  cent,  of  fat  being  multiplied  two  and 
one-half  times.  In  a  former  place  in  this  article  mention 
was  made  of  percentages  of  "substances  digestible."  It  is 
obvjous  that  the  food  digested  is  the  part  that  nourishes  and 
supports  the  animal,  consequently  to  obtain  the  actual  value  of 
a  food  these  digestion  determinations  have  to  be  made  in  addi- 
tion to  the  ordinary  analyses.  We  have  commenced  work  in 
this  direction  and  so  far  have  made  the  following  determinations : 
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Japan  Clover  {Lespediza  Striata)  Hay, 
This  plant  which  is  rapidly  coming  to  the  front  all  through 
the  South  as  a  desirable  fodder,  has  the  following  composition : 

Water 12.82 

Albuminoids ^ 13.84 

Crude  Fibre « 26.45 

Fat ^ 3.44 

Nitrogen  Free  Extract 30.63 

Ash 12.82 


Total 100.00 

The  percentage  of  digestible  albuminoids  Ijas  not  yet  been 
determined. 

Tall  Oat  Grass  Hay, 

Water  - : 10.68 

Albuminoids ^ 8.69 

Crude  Fibre 27.85 

Fat „ _ 3.30 

Nitrogen  Free  Extract 44. 48 

Ash 5.00 


Total 100.00 

Albuminoids  digestible  70  per  cent. 

Orchard  Grass  ^Dactylis  Glomorata)  Hay, 

Water 10.47 

Albuminoids 10.40 

Crude  Fibre 28.94 

Fat ! 2.50 

Nitrogen  Free  Extract 42.46 

Ash.. S.23 


Total 100.00 

Albuminoids  digestible  67  per  cent. 

Alsike  Clover  {Trifolium  Hybridum)  Hay, 

Water 1 1.46 

Albuminoids 9. 16 

Crude  Fibre 25.05 

Fat ^ 2.30 

Nitrogen  Free  Extract 45-93 

Ash 6. 10 


Total 100.00 

Albuminoids  digestible  69  per  cent. 
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Medium  Red  Clover  (Trifolium  Pratense)  Hay. 

Water 14.00 

Albuminoids 13.52 

Crude  Fibre 27.50 

Fat S.27 

Nitrogen  Free  Extract 34.-5 1 

Ash 5.20 


Total 100.00 

Albuminoids  digestible  65  per  cent. 

Red  Top   (Agrostis    Vulgaris)  Hay, 

Water 10.00 

Albuminoids ^ 10.43 

Crude  Fibre 24.00 

Fat \ 2.31 

Nitrogen  Free  Extract 46.76 

Ash 6^50 


Total - 100.00 

Albuminoids  digestible  not  determined. 

Wheat  Straw, 

Water 14.10 

Albuminoids 3.22 

Crude  Fibre 42.50 

Fat ♦ 1.38 

Nitrogen  Free  Extract 34-48 

Ash 4.30 


Total   100.00 

Albuminoids  digestible  28  per  cent. 

Mixed  Hay, 

Water , 13.89 

Albuminoids 9.84 

Crude  Fibre 27.40 

Fat  2.49 


Total 100.00 

Albuminoids  digestible  41  per  cent. 
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Timothy  i^Phleum  pro  tense)  Hay. 

Water 15.  lo 

Albuminoids 7.95 

Crude  Fibre 26. 50 

Fat '. 2.00 

Nitrogen  Free  Extract 44-13 

Ash 4.32 


Total 100.00 

Albuminoids  digestible  50  per  cent. 

Bran, 

Water I3-17 

Albuminoids H-^S 

Crude   F^ibre 8.20 

Fat 3.80 

Nitrogen  FVee  Extract , 52. 97 

Ash 7.21 


Total 100.00 

Albuminoids  digestible  80  per  cent. 

Cotton  Seed  Meal. 

Water 9.55 

Albuminoids 44.22 

Crude  Fibre 6.50 

Fat ^ 8.76 

Nitrogen  Free  Extract 23.77 

Ash 7.20 


Total 100.00 

Albuminoids  digestible  85  per  cent. 

Corn    Meal. 

Water  12.07 

Albuminoids 8.42 

Crude  Fibre 2.05 

Fat 4-47 

Nitrogen  F'ree  Extract 71-74 

Ash 1.25 


Total 100.00 

Albuminoids  digestible  74  per  cent. 
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Hon.  J.  P:  Eagle,   Governor  of  the  State  pf  Arkansas. 

Sir: 

I  have  the  honor  to  herewith  transmit  the  Secottd 
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Station, 

I  am^  Sir^ 

Most  respectfully,  your  obedient  servant, 

ALBERT  E.  MENKE. 

Director. 
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An  Act  accepting  the  provisions  of  the  Act  of   Congress 
establishing  Agricultural  Experiment  Stations. 


Be  it  enacted  by  the  General  Assembly  of  the  State  of  Arkansas  : 
Section  i  .  That  the  State  of  Arkansas  hereby  accepts  the 
appropriation  made  to  her,  in  common  with  other  States,  by 
the  Act  of  Congress,  entitled  *'An  Act  to  establish  Agricultu- 
ral Experiment  Stations  in  connection  with  the  colleges  establish- 
ed in  the  several  States,  under  the  provisions  of  an  Act  approved 
July  2,  1862,  and  of  the  acts  supplementary  thereto,  approved 
March  2, 1887  ;*'  and  said  appropriation  is  accepted  and  assented 
to  in  trust  for  the  uses  and  purposes  expressed  in  said  Act  of  Con- 
gress, and  all  moneys  received  by  the  State  under  said  Act  of 
'Congress,  shall  be,  and  the,  same  are,  hereby  assigned  and  ap- 
propriated for  use  and  disbursement  to  the  Arkansas  Industrial 
University,  a  college  established  at  Fayetteville  in  this  State, 
under  the  provisions  of  the  Act  of  Congress  approved  July  2, 
1862. 

Sec.  2.  Be  it  further  enacted.  That  this  Act  shall  be  in 
force  from  and  after  its  passage. 
Approved,  March  7,  1889. 


CHEMICAL  DEPARTMENT. 


C.  B.  CoLLiNGWOOD,  Chemist. 

G.  A.  Humphreys,  Assistant  Chemist. 


During  the  past  year,  459  quantitative  analyses  have  been 
completed.  The  list  includes  water,  cotton  seed  hulls,  shells, 
ensilage,  strawberries,  land  plaster,  butter,  wine,  oats,  fertilizers, 
milk  and  sorghum. 

SHELLS  FROM  OUACHITA  COUNTY. 

SENT   BY    HON.    \V.    F.    AVERA. 

Calcium  Carbonate  Ca  CoS  9i«i9 

Phosphoric  Acid,  P2  05 30 

Insoluble  matter 8.51 

100.00 

No  trace  of  nitrogen,  potash  or  sulphur.  The  shells  were 
sent  to  have  their  agricultural  value  determined.  The  amount 
of  phosphoric  acid  is  too  small  to  be  valuable;  but  the  lime 
would  be  beneficial  on  soils  rich  in  humus. 

SMUT  DESTROYER. 

FROM    WASHINGTON,    D.    C. 

Uad  as  Acetate 88.93 

Lead  as  Pb  02    1.13 

Organic  matter  and  water 9.94 

100.00 
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ENSILAGE. 

CUT   CORN    FROM   COLLEGE   BARN. 
In  good  condition. 

Moisture ; 74«3I 

Dry  matter ? 25.69 

ANALYSIS   OF   DRY   MATTER. 

Crude  Protein 2.05 

Crude  Fibre «  ZS'^^ 

Crude  Ash 2.13 

Ether  extract  ...^ 1.16 

Non-nitrogenous  extract 59-40 

WHOLE   CORN    FROM   PINE   BLUFF. 

In  poor  condition. 

Moisture S^^S^ 

Dry  matter 47-4^ 

ANALYSIS   OF   DRY   MATTER. 

Crude  Protein 2.9S 

Crude  Fibre - 26.59 

Crude  Ash 3.05 

Ether  extract 1.12 

Non-nitrogenous  extract » 66.26 

PEA   VINES   FROM   PINE   BLUFF. 

In  poor  condition. 

Moisture 47-7* 

Dry  matter 52.2* 

ANALYSIS   OF   DRY   MATTER. 

Crude  Protein....: - 6.81 

Crude  Fibre 27.76 

Crude  Ash 9.39 

Ether  extract 2.34 

Non-nitrogenous  extract 53-7^ 

ANALYSIS  OF  WINES. 

FROM   DENGLER,    HOT  SPRINGS,   ARK. 


NAMES. 

0 

>• 

0  u 

> 

n 

0    0 

2    s 

< 

z 

as 
u 

ol 

a*  'i  > 

ig 

S     3 

> 

55     1  '^     \< 

^  0 

H          C3 

H 

0 

Hock 

I.OOIolc.62  !    7.0iI2.2a'o.28  'o.ilO 

.729 

•543 

.483 
•523 

aaret 

.9962. 

8.07 1 

10.03 

2.46: 

0.27    0.36 

Agricultural  Experiment  Station. 


FERTILIZERS. 


C.  B.  COLLINGWOOD. 


The  following  article  has  been  written  because  a  few  fun- 
damental facts  in  regard  to  the  influence  of  plant  food  on  plant 
growth  seem  desirable  at  the  beginning  of  a  report  which  has 
so  many  experiments  with  fertilizers. 

A  plant  derives  a  part  of  the  elements  which  enter  into  its 
growth  from  the  air,  and  a  part  from  the  soluble  material  in  the 
soil.  If  the  portion  taken  from  the  soil  by  the  plant  is  not  re- 
turned for  a  series  of  years,  the  land  becomes  worn  out  and  in- 
capable of  producing  a  full  and  paying  crop.  The  question 
naturally  arises,  what  element  or  elements  has  the  soil  lost  in 
thus  parting  with  its  fertility? 

Plants  show  by  analysis,  that  they  are  made  up  of  carbon, 
nitrogen,  sulphur,  potassium,  sodium,  iron,  hydrogen,  oxygen, 
phosphorus,  calcium,  manganese  and  silicon.  As  these  ele- 
ments are  always  present,  it  is  fair  to  conclude  that  they  are 
necessary  to  plant  growth.  Other  elements  are  sometimes 
present  in  variable  quantities,  but  are  not  considered  absolutely 
essential. 

A  barren  soil,  then,  is  one  in  which  one  or  more  of  these 
elements  is  absent,  or,  if  present,  is  only  to  be  found  in  an  in- 
soluble condition.  All  but  a  few  of  these  elements  are  so  gen- 
erally present,  or  are  removed  from  the  soil  in  such  small 
quantities  that  it  is  seldom  necessary  to  supply  them  artificially. 
Nitrogen,  phosphorus,  potassium,  and,  perhaps,  calcium,  are 
the  most  important  of  those  which  must  be  supplied.  Calcium 
(lime),  is  always  beneficial  to  a  soil,  and  its  effect  on  other 
elements  is  very  important  by  rendering  them  more  soluble. 
It  is  cheap,  and  its  effects  on  a  soil  can  be  readily  determined 
by  direct  experiment. 
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A  worn  out  soil  is  always  deficient  in  either  nitrogen, 
phosphorus,  or  potassium,  or  perhaps,  in  all  three.  The  fol- 
lowing table  will  show  the  number  of  pounds  of  these  valuable 
elements  taken  from  an  acre  of  soil  by  cotton,  wheat  and  corn: 

Nitrogen.     Phosphoric  Potassium 

Acid.  Oxide. 

Gotten,  looo  lbs.  of  seed  to  the  acre. .32. 7                  8.4.  10.5 

Wheat,    30  bushels  to  the  acre  45.0                22.7.  27.9 

Com,  50  bushels  to  the  acre 56.0                 58.0  25.1 

It  is  only  a  question  of  time  for  the  most  fertile  soil  to  be- 
come impoverished  unless  some  means  are  taken  to  return  to 
the  soil  that, which  is  taken  away  by  plant  growth.  Barnyard 
manure,  if  properly  utilized,  contains  all  the  elements  of  fertility. 
It  belongs  to  the  soil  and  should  be  returned  to  it.  Often  there 
is  not  sufficient  of  this,  and  fertilizing  material  must  be  obtained 
from  an  outside  source. 

SOURCES  AND  COST  OF  NITROGEN. 

Nitrogen  is  found  in  large  quantities  in  the  nitre  beds  of 
Chili  and  Peru,  and  in  the  deposits  of  Guano  on  the  almost 
rainless  islands  along  the  West  coast  of  South  America.  The 
quantity  brought  to  this  country  every  year  is  enormous.  Of 
the  farm  crops,  the  seeds  are  the  most  nitrogenous  parts.  When 
the  wheat  is  sold  from  the  farm,  a  large  amount  of  valuable 
nitrogen  is  lost  to  the  farmer.  When  cotton  is  sold  the  valu- 
able elements  of  fertility  are  left  behind  in  the  seed. 

Nitrogen,  from  the  nitrates,  bones  or  dried  blood,  is  con- 
sidered to  be  worth  about  17  cents  per  pound  at  the  centers 
from  which  it  is  shipped.  In  cotton  seed  meal  we  have  a  form 
of  nitrogen  which  can  be  purchased  for  much  less.  An  analy- 
sis of  cotton  seed  meal  shows : 

Nitrogen 6.40  per  cent. 

Phosphoric  Acid 1.53  per  cent. 

Potassium  Oxide 0.81  per  cent. 

If  we  represent  the  nitrogen  to  be  twice  as  valuable  as  the 
phosphoric  acid,  and  three  times  as  valuable  as  the  potassium 
oxide,  when  a  ton  can  be  purchased  for  $14.00,  it  will  give  the 
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following  values :  Nitrogen  lo  cents  per  pound;  phosphoric 
acid,  5  cents  per  pound;  potassium  oxide  3^  cents  per  pound. 
Cottonseed  meal,  then^  is  the  cheapest  form  of  nitrogen  for 
the  farmer  of  this  State.  Their  attention  is  respectfully  di- 
rected to  experiments  recorded  in  this  report,  in  which  the  fer- 
tilizing effects  of  cotton  seed  meal  are  compared  with  more 
costly  forms  of  nitrogenous  fertilizers.  If  the  meal  was  fed  to 
animals,  and  all  the  manure  saved,  it  would  contain  90  per 
cent,  of  the  fertilizing  material.  All  the  manure  means  both 
liquid  and  solid. 


SOURCES  AND  COST  OF  PHOSPHORIC  ACID,  . 

Phosphoric  acid  is  obtained  from  the  bones  of  animals  and 
from  the  phosphatic  rocks  of  South  Carolina  and  Canada.  The 
former  supply  is  limited,  and  must  be  supplemented  by  the 
latter.  Since  the  discovery  of  the  phosphatic  rocks  of  South 
Carolina,  thousands  of  tons  have  been  used  for  fertilizing  ma- 
terial. The  value  of  phosphates  depends,  to  a  certain  extent, 
on  the  fineness  with  which  they  are  ground.  When  treated 
with  strong  sulphuric  acid,  the  phosphates  become  partly  solu- 
ble, but  after  a  time,  a  part  of  this  soluble  phosphoric  acid 
goes  back  or  reverts  to  an  insoluble  form  and  is  known  as  cit- 
rate soluble,  or  reverted  phosphoric  acid.  It  is  considered  of 
about  the  same  value  as  the  soluble  variety. 

The  common  phosphatic  fertilizers  offered  for  sale  in  this 
State  are  given  below : 

Ground  Bone.  The  value  depending  somewhat  on  the 
fineness  with  which  it  is  ground.  All  bones  not  burned  con- 
tain nitrogen,  but  no  appreciable  amount  of  potassium. 

Dissolved  Bone  is  formed  by  acting  on  bones  with  strong 
sulphuric  acid. 

Floats  consist  of  phosphatic  rock  ground  to  an  exceedingly 
fine  powder. 

Acid  Phosphate  is  .formed  by  treating  the  phosphatic  rock 
with  strong   sulphuric   acid.       Phosphorus    always   occurs    in 
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combination  with  calcium,  so  that  a  supply  of  the  former  al- 
ways furnishes  sufficient  lime. 

The  prices  commonly  quoted  in  shipping  centers  are  as 
follows : 

Soluble  or  reverted  phosphoric  acid 8  cents  per  pound. 

Insoluble  phosphoric  acid  from  bones  7  cents  per  pound. 

Insoluble  phosphoric  acid  from  phosphatic  rocks  2  cents  per  pound. 

SOURCES  OF  POTASH. 

Potash  is  found  in  the  ashes  of  all  land  plants.  Cotton 
seed  hull  ash  contains  from  5  to  40  per  cent.,  and  wood  ash 
from  I  to  6  per  cent,  of  potassium  oxide.  Both  are  cheap  and 
valuable  sources  of  potash. 

Kainit  is  found  in  some  of  the  German  salt  mines.  It 
contains  from  10  to  24  per  cent,  of  potassium  oxide,  valued  at 
S  cents  per  pound. 

A  few  words  in  regard  to  the  distinction  between  cost  and 
agricultural  value  of  fertilizers  may  not  be  out  of  place  here. 
The  cost  is  determined  by  the  market  price  of  fertilizing  mate- 
rials, plus  cost  of  mixing,  manufacturers'  profit  and  freight  to  a 
given  point.  Agricultural  value  is  determined  by  ability  to 
product  a  larger  crop  than  could  otherwise  be  grown  on  the 
same  soil  and  under  the  same  conditions  of  climate,  cultivation, 
etc.  The  agricultural  value  can  be  determined  only  by  actual 
field  test,  because  the  needs  of  the  soil,  kind  of  crop,  mode  of 
cultivation  and  many  other  facts  affect  the  growth  of  the  plant. 

The  experiments  with  fertilizers  recorded  in  this  report 
have  been  made  on  measured  plots,  with  weighed  quantities  of 
fertilizing  material,  and  are  of  interest  because  they  compare 
the  effect  of  the  various  fertilizers  on  the  same  and  different 
crops. 

Every  farmer  should  carefully  test  his  own  soil.  This  can 
be  done  by  measuring  an  acre,  dividing  it  into  ten  equal  parts 
and  using  different  kinds  of  fertilizers  on  these  plots.  At  least 
two  of  these  plots  should  be  left  unfertilized  to  note  the  condi- 
tion of  the  soil.     It  would  be  well  to  leave  a  space  five  feet 
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wide  between  the  plots.  They  might  be  fertilized  as  follows : 
Plot  No.  I,  barnyard  manure;  No.  2,  nothing;  No.  3,^  nitro- 
gen; No.  4,  potash;  ]JIo.  5,  phosphoric  acid;  No.  6,  nitro- 
gen and  potash;  No.  7,  nitrogen  and  phosphoric  acid;  No.  8> 
nothing;.  No.  9,  phosphoric  acid  and  potash;  No.  10,  nitro- 
gen, phosphoric  acid  and  potash.  With  care  in  weighing  fer- 
tilizers and  measuring  crops,  the  fertilizer  which  will  give  best 
returns  for  the  money  can  readily  be  determined. 

The  last  legislature  passed  a  law  requiring  the  analysis  of 
all  fertilizers  offered  for  sale  in  the  State  at  more  than  $10.00 
per  ton.  This  analysis  must  be  attached  to  each  package  sold. 
Any  farmer  in  the  State  can  have  an  analysis  made,  free  of 
cost,  if  he  follow  instructions  for  sampling  and  forward  sample 
to  the  Experiment  Station. 


Instructions  for  Sampling  Commercial  Fertilizers  for  the 
Arkansas  Agricultural  Experiment  Station. 

Chemical  analysis  of  a  small  sample,  so  taken  as  to  fairly 
represent  a  large  lot,  will  show  the  composition  of  the  fertilizer. 
The  accompanying  instructions,  if  faithfully  followed,  will  in- 
sure a  fair  sample.  Special  care  should  be  observed  that  the 
sample  neither  gains  nor  loses  moisture,  during  sampling  or 
sending,  as  may  easily  happen  in  extremes  of  weather,  or  from 
even  a  short  exposure  to  sun  and  wind,  or  from  keeping  it  in  a 
poorly  closed  vessel. 

First — Provide  a  cup,  some  large  papers,  and  for  each 
sample  a  glass  fruit  can  or  tin  box,  holding  about  one  quart, 
that  can  be  tightly  closed,  all  to  be  clean  and  dry. 

Second — Weigh  separately  at  least  three  (3),  average 
packages  (barrels  or  bags)  of  the  fertilizer,  and  enter  these 
actual  weights  in  the  "Form  for  Description  of  Sample." 

Third — Open  the  packages  that  have  been  weighed  and 
mix  well  together  the  contents  of  each,  down  to  one-half  its 
depth,  emptying  out  upon  a  clean  floor  if  needful,  and  crushing 
any  soft,   moist  lumps,   in  order  to  aid   mixture,  but  leaving 
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unbroken,  hard  dry  lumps,  so  that  the  sample  shall  exhibit  the 
texturq  and  mechanical  condition  of  the  fertilizer. 

Fourth — Take  out  five  (5)  equal  cupfuls  from  different 
parts  of  the  mixed  portions  of  each  package,  pour  them  ( i  5  in 
all),  one  over  another  upon  a  paper,  intermix  thoroughiy  but 
quickly  to  avoid  loss  or  gain  of  moisture,  close  tightly,  label 
plainly y  and  send,  charges  paid,  to  the 

Arkansas  Agricultural  Experimental  Station  , 

Fayetteville,  Ark. 

Form  of  Description  of  Sample  for  Analysis  at  the  Labora- 
tory of  the  Arkansas  Agricultural  Experiment  Station. 

The  person  sending  samples  to  the  station  for  gratuitous 
analysis,  will  be  provided  with  a  form  like  the  following  for 
each  sample,  and  must  fill  up  every  one  of  the  blank  particu- 
lars given,  so  as  to  make  the  description  complete  and  definite. 
The  writing  should  be  plain  and  legible : 

If  any  printed  circular,  pamphlet,  analysis  or  statement 
accompanies  the  fertilizer,  or  is  used  in  its  sale,  send  copy  with 
the  specimen. 

1.  Brand  fertilizer 

2.  Name  and  address  of  manufacturer, 

.3.     Name  and  address  of  dealer  from  whose  stock   this 
sample  is  taken.. 


Date  of  taking  this  sample. 

Selling  price  per  ton,  bag  or  barrel, 

Selling  weight  claimed  for  each  package  weighed. 

Actual  weights  of  packages  opened. 


Copy  of  analysis  or  guaranteed  composition  affixed  to 


packages  of  this  fertilizer. 
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9.  Signature  and  P.  O.  address  of  person  taking  and 
sending  this  sample. 

An  Act  to  Regulate  the  Sale  of  Fertilizers  in  this 
State  and  to  Protect  the  Agriculturist  in  the 
Purchase  of  Same. 

Be  it  Enacted  by  the  General  Assembly  of  the  State  of  Arkansas. 

Section  i  .  On  or  before  the  first  day  of  January  of  each 
year,  before  any  person  or  company  shall  sell,  offer  or  expose 
for  sale  in  this  State  any  commercial  fertilizer,  whose  retail 
price  is  more  than  $10.00  per  ton,  said  person  or  company 
shall  furnish  to  the  Superintendent  of  Agriculture,  at  the  State 
University,  a  quantity  of  such  fertilizer,  not  less  than  one 
pound,  sufficient  for  analysis,  accompanied  by  an  affidavit  that 
the  substance  so  furnished  is  a  fair  and  true  sample  of  a  com- 
mercial fertilizer  which  the  said  person  or  company  desires  to 
sell  within  the  State  of  Arkansas,  giving  the  name  of  brand  of 
fertilizer  and  the  place  and  name  of  the  manufacturer. 

Sec.  2.  It  shall  be  the  duty  of  the  Superintendent  of 
Agriculture  at  the  said  Experiment  Station  to  make,  or  cause 
to  be  made,  a  chemical  analysis  of  every  sample  of  commercial 
fertilizer  so  furnished  him,  and  shall  issue  a  certificate  to  the 
person  or  company  so  furnishing  said  sample,  setting  forth  the 
said  analysis  as  a  true  and  complete  analysis  of  the  sample  fur- 
nished him  of  such  brand  of  fertilizer,  giving  the  per  cent,  of 
ammonia,  potash  and  available  phosphoric  acid  in  such  sample 
of  commercial  fertilizer  so  furnished  and  all  other  available  fer- 
tilizing ingredients  in  said  sample. 

Sec.  3.  Every  package  of  commercial  fertilizer  offered 
for  sale  within  the  State,  whose  value  is  more  than  ten  dollars 
per  ton,  must  have  placed  upon  or  securely  attached  to  each 
package  by  the  manufacturer  a  guaranteed  analysis,  which  shall 
substantially  correspond  with  the  analysis  of  the  sample  of 
same  brand  so  furnished  the  Superintendent  of  Agriculture,  as 
directed  in  Section  i  of  this  act ;  also  the  brand  of  fertilizer 
and  the  name  of  the  manufacturer. 
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Sec.  4.  Any  manufacturer  or  vendor  of  any  commercial 
fertilizer,  who  shall  sell,  offer  or  expose  for  sale,  any  fertilizer, 
without  having  previously  complied  with  the  provisions  of  the 
act,  hereinbefore  set  forth,  shall  be  guilty  of  a  misdemeanor, 
and  upon  conviction  thereof  be  fined  one  hundred  dollars  for 
each  violation  or  evasion  of  this  act,  which  fines,  less  the  Prose- 
cuting Attorney's  fees  and  other  assistants,  shall  accrue  to  the 
benefit  of  and  be  paid  into  the  State  Treasury. 

Sec.  S.  The  Superintendent  of  Agriculture  of  the  State 
University  shall  receive  for  analyzing  a  fertilizer  and  affixing 
his  certificate  thereto,  the  sum  of  fifteen  dollars  for  each  and 
every  brand  of  fertilizer  analyzed  for  any  manufacturer  or  ven- 
dor. But  any  agriculturist  in  the  State,  a  purchaser  of  any 
commercial  fertilizer,  in  this  State,  may  take  a  sample  of  the 
same  under  the  rules  and  direction  of  the  said  Superintendent 
of  Agriculture  at  the  said  Experiment  Station  and  forward  same 
to  said  Superintendent  of  Agriculture  for  analysis,  which  analy- 
sis shall  be  made  free  of  charge.  Should  any  fertilizers  be 
found  to  differ  materially  from  the  constituents  as  stamped  on 
the  package  or  packages  of  said  fertilizer,  the  manufacturer 
and  vendor  shall  be  liable  to  indictment,  as  hereinbefore  pro- 
vided. 

Sec.  6.  This  act  shall  be  in  force  from  and  after  its  pas- 
sage, and  all  laws  in  conflictjwith  this  act  shall  be  repealed. 

Approved  March  8th,  1889. 
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CEREALS. 


A.  E.  MENKE. 


WHEAT. 


The  work  on"  wheat  has  been  continued  during  the  past 
year.  Several  new  varieties  were  tested  in  addition  to  those  that 
showed  the  most  promise  during  the  season  of  1888.  The  re- 
sults appended  were  obtained : 


Poole. 
FnlU... 


Early  Rice 

Med   Hybrid 

Falcaster 

Dcitz  Longberry 

Martin  Amber 

New  Monarch 

Everitt's  High  Grade.. 
Golden  Prolific 


YIELD   BUSHELS       YIELD  BUSHELS 
PER  ACRE  IN  1888.IPER  ACRE  IN  1889. 


'25^ 

41 K 

23 
25^3 
305-6 
2I>^ 

23M 
361-6 

3*^3 

23'A 


23M 

/33>^ 

21% 
24 
19 
13M 

I7>3 

25 
19 


The  past  season  was  not  a  very  good  one  for  wheat,  and  it 
will  be  noticed  that  a  uniformly  lower  yield  was  obtained.  The 
new  varieties  tested  were  sown  on  Sept.  25th. 


VARIETY. 


DATE 
HEADING.! 


DATE  CUT. 


YIELD 

STRAW 

POUNDS 

IPER  ACRE. 


YIELD 

WHEAT 

BUSHELS 

PER  ACRE. 


White  Mountain 1  May  3 

Evcritt's  New  Golden  Cross |  **  3 

Ontario  Wonder I  *'  10 

Michigan  Amber "  3 

Velvet  Chaff ,  *»  3 

Red  Mediteranean 1  ••  3 

Oennan  Amber *•  3 

Michigan  Bronze |  **  7 

Horsford  Pearl , 

Reliable  |  *•  7 

Sibley's  Imperial *•  7 

Armstrong **  7 


June  lo 

>S 
II 
II 

lO 

10 
14 
15 

12 

15 
14 


1760 
1680 
1280 
2280 
2200 
2080 
2200 
760 

2380 
1800 
1200 


23  Vi 

21^3 

14 

26% 
2X2, 

26 

8 
Failed. 

18  1-6 
12^A 
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DESCRIPTION    OF   WHEAT   VARIETIES. 

Golden  Prolific — ^White  with  a  slight  amber  tinge;  stiff 
straw,  ripens  early,  hardy. 

Velvet  Chaff- — Heads  large  and  compact;  three  to  four 
grains  in  a  mesh;  red,  hardy.  , 

Deitz  Longberry  —  White  straw,  white  chaff,  bearded 
wheat;  stands  well  on  rich  ground,  grains  large,  plump,  solid, 
very  flinty. 

Everitfs  High  Grade — Beardless,  white  chaff,  grain  flinty 
red  color.     Straw  bright,  stands  well. 

Poole — Smooth  heads,  long,  red  berry,  bright,  stiff  straw. 

Hybrid  Mediterranean — Grains  dark  red,  short,  plump, 
flinty. 

New  Monarch  —  Head  long,  set  close,  well  filled;  chaff 
white,  grain  large,  dark  red. 

Golden  Cross — Large,  red,  hard  grain;  bearded,  red  chaff. 
Cross  between  Mediterranean  and  Clawsen. 

Armstrong — Large,  white  wheat,  beardless,  stiff  straw. 

Michigan  Amber — Grains  amber,  hard  and  flinty;  straw 
bright  and  tough. 

Martin  Amber — Grains  amber,  flinty,  heads  long,  straw 
bright  and  tough. 

The  other  varieties  were  described  last  year. 

From  the  results  of  experiments  made  to  date,  we  are  in- 
clined to  recommend  Fults  and  Michigan  Amber  as  varieties 
suited  to  the  northwestern  section  of  the  State.  They  both 
gave  larger  yields  than  any  other  variety,  withstood  storms 
better  and  were  in  every  other  way  most  desirable.  Naturally 
this  advice  is  subject  to  change  later,  as  two  years'  observation 
is  not  sufficient  to  settle  the  question  absolutely.  An  experi- 
ment on  the  preliminary  cultivation  of  wheat  land  made  by 
Mr.  R.  A.  Robinson,  a  careful  farmer  in  the  northern  portion 
of  the  State,  is  of  considerable  interest,  and  although  the  results 
were  about  what  might  have  been  expected,  we  deem  it  wor- 
thy of  insertion.     The  variety  used  was  Fiiltz. 
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Land  plowed  once  yielded i6  bushels  to  the  acre. 

Flowed  and  harrowed  once  yielded \%%  ♦*         ♦*         •* 

Plowed  twice  and  harrowed  once  yielded  21%  •*         •*         ♦♦ 

Plowed  and  harrowed  twice  yielded 23X         **         "         " 

The  work  on  fertilizing  wheat  land  was  contiued  from  last 
year.  The  results  then  obtained  indicating  the  value  of  a  ni- 
trogenous fertilizer,  were  confirmed  this  year. 

//  appears y  taking  freight  rates,  etc,  into  consideration  that 
the  most  economic  fertiliser  is  two  hundred  to  two  hundred  and 
fifty  pounds  of  cotton  seed  meal  to  the  acre. 

The  results  in  detail  were  as  follows : 


POUNDS  FERTILIZER  PER  ACRE. 


?  •<  H 

a  =  « 

U  C/)  I-] 

z  »  :< 

£  oQ  :> 


2  m" 


Cd    Oi   &•  I 

2£o! 

ptf  CO    :  I 

u  «  iJ 

z  J  ^ 


200  Kainit 
340  Acid  Phosphate 
2&)  Sodic  Nitrate 
200  Kainit 

J40  Acid  Phosphate 
280  Sodic  Nitrate 
200  Kainit  1 

340  Acid  Phosphate  J 
200  Kainit  \ 

280  Sodic  Nitrate  J 
340  Acid  Phosphate  \ 
280  Sodic  Nitrate  J 
340  Acid  Phosphate  .... 

280  Sodic  Nitrate 

200  Kainit 

400  Floats 

400  Cotton  seed  meal .. 
200  Cotton  seed  meal .. 
^00  Cotton  seed  meal .. 


lo  2-3 

82-3 
8  2-3 
8  1-3 


2-3 
2-3 
2-3 

2-3 


1080 

1040 

840 
440 

1280 

160 
680 
160 
480 

620 
680 


$6  60 
6  60 

3  24 

4  36 


$2  49  $ 

3  46 

4  92 

2  60 

3  66 

3  67 


02 
08 


OATS. 


We  have  had  fair  success  with  winter  oats  in  the  north- 
western portion  of  the  State,  and  can  recommend  the  Black 
Russian  as  a  variety  giving  a  good  yield,  splendid  straw  and 
grain,  weighing  forty  pounds  to  the  bushel.  Experiments  on 
oats  with  fertilizers  showed,  in  only  two  instances,  balances  on 
the  right  side.     The  following  are  the  results  in  detail: 
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2  . 

1             1 

POUNDS    FERTILIZER 
PER  ACRE. 

1 

5 

5 

I  ELD,   BUSHE 
OATS  40  LBS 
TO  BUSHEL. 

< 

Z 

iJ  0 

OST  OF    FERT 
IZER. 

O 

Q 

> 

> 

0          1 

Sd 


I 


f  250  Acid  Phosphate  | 
\  300  Spdic  Nitrate  ....  Sept. 
\  250  Acid  Phosphate. 
\  250  Sodic  Nitrate. ... 

{200  Floats. 
200  Sodic  Nitrate. v- 
250  Acid  Phosphate.... 

200  Sodic  Nitrate 

200  Kainit 

250  Cotton  seed  meal. 
Nothing 


29 


May    29 


May     31 


48K 

1920 

46>4 

1660 

52>^ 

2100 

50^ 

1840 

50X 

1800 

43 

X460 

42 1< 

1400 

33>^ 

1200 

$10  62 $  7  57 


880:. 


720.. 
I  62 
6  oo> . 
I  40| 

I  90 .. 


I  83  ... 


SOI- 


6  20 
340 
2  65 

OS 


It  is  evident  from  the  above  figures,  that  some  different 
mixture  must  be  used,  and  we  now  have  other  tests  under  way 
indifferent  parts  of  the  State.  The  effects  on  worn  cotton  land 
will  be  interesting.  Mr.  C.  B.  Collingwood  has  made  determi- 
nations of  the  per  cents,  of  Nitrogen  and  Ash,  also  of  the 
weights  of  the  grains  in  water  to  show  how  commercial  fertilizers 
affect  oats. 


I 


FERTILIZER  USED,  POUNDS  PER  ACRE. 


'2  t^    z  «    Z 

i"i|g|.sg 

1  0.  CU  '  0k 


18' 


ii 


} ,1.49  9-3'  3.87  ii-m' 


3^SotcNWe""-    } ......|..46  9.«;3.76;.o.53 

250  Acid  Phosphate 

250  Sodic  Nitrate. 

200  Floats.  \  1,  ..«\rv  «..  \.  ^p.  ,y^  A*^ 

200  Sodic  Nitrate.         /  /'^^  ^'^S  4.05  10.60 

250  Acid  Phosphate ji.59  9-93  3-68  10.16 

200   Sodic  Nitrate 1.50  9.37  3.43  1 10.44 

200   Kainit 1.43  8.94  3-49    9-50 

250  Cotton  Seed  Meal 1.59  9-93  |3- 43. "-20 


Nothing 1.43  8.94 


13.43. " 
'3-48  10 


10.65 


fit,  z  ./ 

o  -  « 

■  *  <  < 

£  as  * 
Sou 

^ 

2.876 

2.740 

2.871 

2.767 
2.679 
2.598 

2.743 
2.736 
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CORN. 


We  have  continued  Our  experiments  on  cornat  Fayetteville 
and  Pine  Bluff,  making  particular  notice  of  tests  of  varieties 
and  the  general  economic  effects  of  fertilizers. 

The  following  is  a  description  of  the  kinds  worked  with : 

Early  Eclipse — A  cross  between  Leaming,  Riley's  Favor- 
ite and  Illinois  Premium  Dent.  Ear  averages  about  nine  inches 
in  length;  grain  long,  deeply  dented;  color,  orange  yellow. 

Learning — A  yellow  Dent  variety;  small  red  cob,  with 
a  deep,  long  grain. 

Golden  Beauty — Ear  well  shaped,  with  from  ten  to  four- 
teen rows  of  bright  yellow  grains  of  good  size. 

Hickory  King — A  white  Dent,  with  ears  about  seven  inches 
long  and  from  five  to  six  inches  in  circumference;  a  good 
bearer. 

Piasa  King — A  hybrid  of  St.  Charles  and  a  late  White 
Dent.  Ear  long  and  tapering;  from  nine  to  fourteen  inches  in 
length;  grain  long,  white  and  deeply  dented;  well  suited  for 
bottom  land. 

Piasa  Queen — Ear  large ;  grain  yellow,  deeply  dented  ; 
stalk  strong  and  healthy. 

White  Giant  Normandy — This  variety  has  yielded  well 
with  us  for  two  years  in  succession.  It  is  a  late  white  Dent; 
grain  very  large;  stands  drought  well. 

Champion  Early   White  Pearl — An  early  white  Dent. 

Rowel  Corn — A  good  sized  variety  from  Georgia. 

Brooks'  Native — An  excellent  variety  with  large  grain  and 
very  small  cob. 


24. 
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TEST   OF  VARIETIES   OF   CORN   AT   FAYETTEVILLE. 


VARIETY. 


Q 
b] 
H 

< 
•J 

PL. 


I 


•J 


Early    Eclipse '  April  6 

Rowel  Corn '       ** 

Queen  of  the  Prairie " 

King  Phillip «« 

Early   Wisconsin ** 

Murdock's  90  Day ** 

Learning  Yellow '  " 

Golden   Beauly 1  <« 

Brooks',  Native «« 

Blunt's  Prolific " 

Naylor's  Imp.  Prolific ** 

Late  Calico «< 

St.  Charles  White '  «* 

Hickory  King ** 

Large  Gourd  Seed,  Native 1  *• 

Mammoth  White  Surpise j  April  8 


White  Giant  Normandy.. 

Shield's  Stooling  Flour 

Late  Piasa  King 

Champion  Early  White  Pearl.. 

Mosby's  Prolific 

Piasa  Queen,  yellow 

Late  Piasa  Pet 


■'!' 


June 
Tuly 
June 
May 
June 
July 


July 


W 
\A 

H 

< 


0« 

(dbi 


20  July    12  Oct 
10'     "     25      «« 
20      «*       9  Nov. 

15 

20  July    15      «* 

,;    41    ,9.    CI 

I    **    19,    ** 
I    '*    19I    " 

241    «« 

24 
21 


2842  1-3 

28;47  2-9 

4:48  2-3 
iFailed. 

4  44  5-^8 


June 
July 


144  2-3 

144  2-9 

5  43  3-4 

5154  1-6 

5  41  2-3 

13  45  5-18 

13  44  2-9 

1343  I-18 

1445 


July   20 
July   15 


1449 

14517 
1470 
9;36  1-4 


18 


July    20j 
"     24! 


55  5-18 

44  4-9 

585-18 

55  1-3 

!54  1-6 


RESULTS  OP  TWO  YEARS*  TESTS. 


1889. 

busTper 

ACRE. 


White  Giant  Normandy. 

New  Hickory  King 

Golden  Beauty 

Blount's  Prolific 


70 

45 
44.2 

54.1 


TEST  OF  VARIETIES'  OF  CORN   AT   PINE  BLUFF. 
The  corn  was  planted  April  6,  in  rows  four  feet  wide,  with 
the  following  results : 
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VARIETY. 


Tiiscarora 

Queen  of  Farm,  white 

Compton  Early         "     

King  Philip,  red 

Chester  Co.  Mammoth,  yellow- 
Top  Over,  white 

Reddish  Flint 

Silver  White  Flint 

Prince  Charles,  white 

Early  Yellow,  six  weeks 

Golden  Beauty,  yellow 

Pride  of  the  North,  yellow 

Hickory  King,  white 

Ensilage  Corii,     "     

Blunt's  Prolific,  «'     

Chsimpion  Early  White  Pearl ... 

Piasa  King,  white 

Ind.  White  Gourd  Seed 

Sweet  Fodder,  white 

Evans,  red 

Queen,  yellow 

Learning,  yellow 

Golden  Dent 

Native  Shoe  Peg 


FIRST  SILK. 


YIELD  BUS. 
PER  ACRE 


June 

II 

16.3 

«< 

17 

20.9 

(< 

17 

poor 

« 

17 

44 

44 

17 

25.4 

10 

poor 

4< 

II 

44 

i( 

II 

44 

44 

21 

42 

May 

?l 

poor 

June 

26.8 

4. 

6 

poor 

«( 

24 

32 

4< 

24 

30 

<• 

24 

33 

<4 

17 

27.9 

44 

28 

34.9 

44 

10 

19.2 

May 

28 

poor 

June 

17 

30-9 

44 

28 

32.3 

44 

17 

22.4 

24 

24.7 

<f 

27 

32.6 
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EXPERIMENTS  WITH  COMMERCIAL  FERTILIZERS  ON  CORN. 
The  undermentioned  reco;'d  shows  the  results  of  our  first 
year's  tests  of  fertih'zers  on  corn.  As  this  is  a  question  that 
will  take  continued  work  to  answer,  it  is  merely  given  as 
a  report  of  progress.  The  table  is  self-explanatory.  The  corn 
was  planted  in  the  usual  way  on  April  2d  and  3rd,  1889. 
Corn  sold  at  250.  per  bushel. 


POUNDS  PER  ACRE  FERTILIZ- 
ERS USED. 


200  Acid  Phosphate 

200  Floats 

200  Sodic  Nitrate 

100  Sodic  Nitrate 

100  Acid  Phosphate 

100  Sodic  Nitrate 

100  Floats 

200  Kainit 

100  Kainit , 

100  Acid  Phosphate 

100  Kainit 

100  Floats 

250  Cotton  Seed  Meal .. 
250  Cotton  Seed  Meal . 

200  Acid  Phosphate 

250  Cotton  Seed  Meal.. 

200  Floats 

250  Cotton  Seed  Meal.. 

200  Kainit 

250  Cotton  Seed  Meal.. 

200  Kainit  

200  Superphosphate 

250  Cotton  Seed  Meal.. 

200  Kainit 

200  Acid  Phosphate 

250  Cotton  Seed  Meal.. 

200  Floats 

200  Kainit 

200  Dried  Blood 

100  Dried  Blood 

200  Dried  Blood  

200  Acid  Phosphate 

200  Dried  Blood 

200  Kainit 

200  Dried  Blood 

200  Floats 

200  Dried  Blood 

200  Acid  Phosphate 

200  Kainit 

200  Dried  Blood 

200  Floats 

200  Kainit 

20  Loads  Barnyard 


July  14 

"  15 

"  15 

•*  16 

««  16 

"  16 

"  II 

«'  16 

«*  II 

"  15 

«'  16 

"  II 


16 

16 
16 

14 

16 

16 

17 

17 
14 


July  30  J14 
*♦    30  I  2  2-3 

*'     30   i20  2-3 


"  28 

Aug.  2 


n  4-9 

9  5-9 


**      2    12  1-3 
July  30  j2i  7-9 

"    30  1  9  5-9 
«*    28  '29 

Aug.   2   37  1-3 
! 
*'       2    29 

July  30  '23  4-9 

Aug.  2  40  1-9 

i 

July  28  154 
Aug.  2  I36  7-9 


I  LOSS. 


$  1.36$  2.14$ 


tc 


2     29 

2     20  2-5 

July  30  "40  1-9 
Aug.  2  '34  5.9 

"      2  '35 


29 

261-12 
40 


1.20 

2.40 

I. $6 

1.80 
1. 00 
1. 16; 

1. 10 
1.90 

3.261 

3.10J 
2.90' 

4.90 

I 

4.26! 

i 
4.10! 

4.22 
2. 1 1 

5.58 

5.22 

5-42 
6.58 

6.42 
10.00 


2.76 
1.51 

.60 

2.08, 
4.30 

1.30 

5-35 
6.07 

4.15 

2.97} 

I 
5-I3- 

9.24 

5.11 

3-03' 
3-05  j 

4.45- 

3- 431 

I 

3-33 
.67 

.10 
00 


0.54 
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POTATOES. 


A.    E.    MENKE. 


The  subject  of  potato  growing  is  becoming  more  and 
more  important  in  portions  of  the  State ;  the  increased  ship- 
ments to  Texas  are  drawing  the  attention  of  our  farmers  to  its 
value.  We  have  made  extensive  tests  of  varieties,  the  results 
of  which  will  be  found  in  the  accompanying  tables.  We  have 
also  experimented  somewhat  on  methods  of  planting.  These 
latter  teststcan  at  present  be  only  regarded  as  tentative.  Prob- 
ably the  most  common  method  of  planting  potatoes  is  after  the 
soil  is  prepared,  to  furrow  out  to  the  depth  of  from  three  to 
five  inches  with  a  small  plow,  then  drop  the  seed  along  the 
furrow  and  cover  with  a  ridger,  plow  or  hoe.  Some  of  the 
lately  invented  potato  planters  will  save  a  great  amount  of  time 
and  considerable  money  on  the  first  cost  of  the  crop  as  with  a 
planter  and  pair  of  horses,  an  ordinary  driver  can  do  the  work 
of  many  men.  We  have  tried  the  Carman  plan  of  planting 
with  fairly  good  results.  The  method  is:  Trench  out  the  soil 
with  a  shovel  plow.  By  running  twice  it  gives  a  depth  of  from 
seven  to  nine  inches ;  the  potato  seed  cut  to  three  strong  eyes 
is  placed  on  the  bottom,  one  foot  apart  in  the  row;  a  plank 
drag  is  now  used  to  cover  them  to  a  depth  of  about  three  inches 
of  soil.  Upon  this  the  fertilizer  used  is  strewn.  The  trenches 
may  so  remain  until  the  first  cultivation,  when  that  will  fill 
them,  or  a  furrow  may  be  turned  on  either  side.  In  our  ex- 
periments, we  used  different  fertilizers,  and  prefer  to  withhold 
any  suggestions  on  what  to  use  until  confirmatory  results  have 
been  obtained.  We  can,  however,  state  that  the  yield  obtained 
from  this  system  averaged  jj  per  cent,  higher  than  the  usual 
mode. 
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TESTS  OF  VARIETIES. 


DATE  OF 
PLANTING. 


YIELD  BUSH- 
ELS 
PER  ACRE. 


Akron 

American  Monarch 

American   Wonder 

Augusta's  Favorite 

Acme 

Bliss  No.  30 

Brownell's  No.  55 

Biscuit 

Breeze 

Brownell's  No.  i 

Buffalo  Beauty 

Brook's  Seedling 

Black  Nechanock 

Black  Rose 

Blue's  Early 

Bloodhart 

Bonanza  Red 

Beauty  of  Sheba 

Baraboo  White 

Bemis  Height 

Breeze  No  7 

Brownell's  Wideawake.. 

Bliss'  Triumph 

Bingham 

Blue  Chenango 

Brother   Jonathan 

Beauty  of  the  West 

Beauty  of  Rochester 


April    4 


June    28 
28 


24 
28 


30 
28 

30 


28 
<( 

24 
30 
28 
May  28 
<< 

30 


30 
26 

24 


400 
182 
140 

174 
160 
205 
180 
240 
200 

137 
280 
268 
170 
80 
140 

«3 
227 
160 
168 
120 
180 
170 
300 
272 
272 
156 
266 
200 
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TESTS   OF  VARIETIES. 


DATE  OF 

YIELD    BUSH- 

VARIETIES. 

BLOOMED. 

ELS 

PLANTING. 

PER  ACRE. 

Barker's  Imperial 

Chatt&nooga 

Cook's  Seeding 

Chicago  Sun 

Calico 

Crawford 

Conquest 

Crimson  Beauty 

Carter ^ 

Cayuga „ 

Canada  Wonder 

Champlain  Seedling 

Canada  Blue 

Cook's  Seedling 

Columbus  Excelsior 

Charley  Ross 

Canada  Prince  Albert. 

Champion 

Cowle's  Seedling 

Champlaine. 

C.  of  \V.  Victory 

Calmer  No.  2 

Crimson  Monarch 

Crown  Jewel 

Cream  of  the  Field 

Canada  Seedling 

book's  Seedling.. 

Cala  Pcachblow 


April 


April    4 


May    21 
June    24 


28 
30 
24 
28 


May    30 

4i 

28 
II 

24 


28 

24 
28 

24 

30 

II 

24 

21 
24 
24 
21 


272 

233 


SO 
190 
152 
171 
217 
250 
106 
Z12 
160 

71 
180 
140 
128 
170 
140 
251 
160 
229 
300 
160 
235 
195 
135 

66 
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TESTS  OF  VARIETIES. 


VARIETIES. 


Jordan's  Prolific 

Junks 

King  of  Potatoes 

King  of  the  Hills 

Knapp's  Snowbank 

King  of  Kings 

Ladyfinger 

Ledding's  Seedling 

Little  Giant 

Lion 

Murry's   Goldflake 

Mitchell's  Seedling 

Mormon 

Marshal 

Mayflower 

Michigan  White 

Magnum  Pinkeye 

Morris  White 

Mammoth 

Marvel  of  Beauty 

Morning  Star 

Michigan   Rose 

Manhattan 

Mrs.  Foraker 

Maine's  Champion  Blaine  . 

Monarch 

Matchless 

No.  140 


DATE  OF 
PLANTING. 


YIELD    BUSH- 
BLOOMED.  ELS 

PER  ACRE. 


April     4 


-  June    24 
May     28, 

24; 
<i  , 

28 

J 

June    24' 

I 

May  24 1 
30 
28 

28> 

30 
28 


«    I 


4    I 


24 

28 

I 

24' 

I 
24I 

30 

24J 

4(  ' 
26 
29 
30. 


102 
102 

256 
229 
250 
120 
196 
92 
149 
140 
300 
226 

127 

320 
96 
74 

213 
70 

174 

145 
60 

157 
188 
141 
120 
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TESTS  OF  VARIETIES. 


VARIETIX6. 


Nova  Scotia 

Nameless 

New  Roxen 

North  Star 

New  Yorker 

Old  Long  Mercer , 

Old  English  White 

Olin  Queen 

Old  Orange  Pinkeye.... 

Pride  of  America , 

Pride  of  Japan 

Purple  Blush- 

Perfection  Kidney 

Putnam's  Rose 

Pride  of  the  Field 

Peruvian 

Pink  Eye  Snowflake. 
Pooghkeepsie  White.. 
President  CleveUnd.... 

Perfect   Gem 

Potter's  Seedling 

Purple  Blush 

Pastatuck 

Polaris 

President  Arthur 

P*ina  Belle 

Peerless  Peachblow.... 

Pride  of  Lisdom 

Ex_3 


I 


April  4 


May  24 

2ii 

June  30^ 
May  28 
i< 

24 
June  10 

24 
28 


24 
28 
May  24 
28 
24 
30 


24 
(( 

24 


160 

44 

22 

128 

251 

"3 
144 

140 
220 
154 
264 

47 
70 
150 
98 
200 
120 
160 
200 

147 
140 
III 
120 
171 
40 
128 
120 
192 


34- 


Second  Annual  Report  of  the 


TESTS  OF  VARIETIES. 


VARIETIES. 


DATE    OF 
PLANTING. 


YIELD  BISH- 
BLOOMED.,  ELS 

'    PER  ACRE. 


Quenybelle I 

Quaker  City j 

Rogers  No.  7 

Rogers  No.  7 

RedWhiclcr ! 

Rose's  Moon I 

Red  Puritan 

I 
Rochester  Favorite 

Rose's   Seedling 

Red  Gypsy ' 

Rocky  Mountain  Rose 

Richer's  Graft : 

Rose's  Elephant ' 

Rand's  No.  42 ' 

Rhinebeck - / 

Red  King ! 

Randall  Rose I 

Rose's  New  Seedling 

Red  Stem 

Spot   of  Brunswick 

Story's   Seedling 

Spauldings 

Sterling 

Silver  Chili 1 

Steve's  No.  i | 

Spanish  Main — 

Seek  no  Further I 

Stanton ' 


April     4 


June 

30 

217 

May 

28 

160 

28 

1     ^5 

30 

:    ^37 

1 

28 

187 

1  June 

24 

.48 

1 

28 

133 

i 

30 

.64 

28 

.56 

«i 

«7 

Majr 

24 

.9i 

«< 

127 

II 

165 

30 

72 

24 

193 

<. 

156 

« 

302 

>6, 

187 

>8 

IS5 

June 

30 

183 

28, 

198 

II 

1 

167 

24| 

252 

30| 

240 

1 

67 

28' 

ai3 

i< ! 

I9S 

1 
24; 

jpt 
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TESTS   OF  VARIETIES. 


VARIICTIBS. 


Snowdrop 

Shaker  Fancy 

Sunlit  Star 

Scotch  Blue 

Sport  of  White  Elephant 

Slammans  Seedling 

Stray  Beauty....: ^ 

Slate  of  Maine.: 

Sir  Isaac 

Syrian  Purple 

Shaker's  Surprise 

Sutton's  Red  Flake 

• 

Stone's  Seedling 

Slumber  Chief 

Sariana 

Victor 

Vermont  Champion , 

Virgor^f  Alvoy 

Winslow's  Seedling 

Wood  Ants 

Wood    Ants 

White  Seedling 

Woodberry's  Late  Favorite.. 

W'hipple's  Seedling 

Well's  Early 

West's  Seedling 

Woodberry's  White  Sprout.... 
Well's  No.  I 


DATE    OF 
PLANTING. 


April     4 


BLOOMED. 


I  YIELD  BUSH- 
ELS 
PER  ACRE. 


April    5 


June    30 

.«« ! 

May     28' 

..1 

H 

28 

June    10 
May    24 

26 

Jnne    28 
«i 

30 
24 
30 
May  28 
28 
(i 

30! 
241 
"I 
(< 

28; 


144 

80 
160 
200 
160 
116 

177 
204 
200 
132 

135 
III 
266 

145 
192 
180 
160 
150 
160 
240 
248 

50 
132 

•64 
160 

157 
166 
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TESTS  OF  VARIETIES. 


VARIETIES. 


DATE  OF 
PLANTING. 


White  Rose 

White  Boston  Market 

Well's  No,  40 

Weirs  No.  40 

Woodberry's  White  Sprout. 

Wall's  Orange 

White   Lilly 

Yosemite 

Zacheus 


April  4 


BLOOMED. 


YIELD  BUfH- 

ELS 

PER  ACRE. 


May    30 

30 

28 

<f 

24 

28 

24 
24 


187 
156 
176 

121 

157 
20s 
109 

126 

183 
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KEEPING   QUALITIES  OF    DIFFERENT  VARIETIES. 

The  undermentioned  list  of  potatoes  were  kept  in  a  rock 
house  during  the  winter,  and  on  March  19,  1889,  showed  the 
following  percentages  rotten : 


Chicago  Market I75  American  Giant. 

Queen  of  the  Valley 50  Lee's  Favorite  . 

Hall's  Early  Peachblow 1 10  Early  Harvest- 
Clark's  No.  I  I  5|Einpire  State 

Rose's  Wild  Rose 50|Dakota  Red 

Rose's  New  Giant  '     ' 

Early  Ohio „ 

Rose's  Beauty  of  Beauties.. 


10  Rural  Blush 

5  Home  Comfort .... 

5 ,  Early  telephone.. 

iPearl  Savoy 


3  Early  Albino 

6oThorburn 

25  Alexander's  Prolific 

20  White  Star 

90  Beauty  of  Hebron. 

QOiBurbank 

So'White  Elephant .... 

25|Chas  Downing , 

10! 


10 

50 
20 
20 
60 
10 
20 
10 
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GRASSES. 


A.  E.  MENKE  AND  R.  L.  BENNETT. 


The  subject  of  grasses  for  hay  and  pasture  has  come  to 
the  front  in  this  State  as  a  leading  factor  in  successful  agricul- 
tural practice.  In  order  to  test  what  grasses  ^vi"  grow  on  worn 
cotton  lands,  we  have  sown  some  thirty  acres  with  different  va- 
rieties of  grasses  and  clovers  alone  and  in  various  mixtures,  fer- 
tilized and  unfertilized.  A  brief  description  is  appended  of  the 
more  uncommon  varieties.  The  land  on  which  they  were  sown 
is  a  sandy  soil  that  is  said  to  have  been  in  cultivation  in  cotton 
for  thirty-five  years.  It  is  a  typical  soil  and  well  suited  to  the 
tests  contemplated.     Plots,  one-half  acre  each. 


SOWN  FEB.  23. 


AMT.    SOWN 

TO  THE   HALF 

ACRE. 


CONDITION 
•  OCT.  2 


RESOWN 
OCT.  20. 


CONDITION 
DEC.    31. 


Ky.  Blue  Grass 

Red  Top 

Meadow   Fescue 

Perennial  Rye 

Orchard  Grass 

Tall  Meadow   Oat 

R.  I.    Bent 

Fiorin  

Meadow  Soft 

English  Rye  

Texas  Blue  Grass 

Timothy 

Sweet  Vernal 

Italian  Rye 

Sheep  Fescue 

Teosinte 

Alsike 

Alfalfa 

Meadow  Foxtail 

Bermuda 

Crested  Dogstail 

Hard  Fescue. 

Tall   Fescue 

Red  Fescue 

Canada  Blue  Grass 

Wood   Meadow 

Rough  Stalked  Meadow 

Slender  Foxtail 

Japan  Clover 

Seredella 

Yellow  Trefoil 

Lupine 

Texas  Blue  Grass 


\%   Bushels 

I 

¥ 

)i 

I 

I 

I 

I 

2 

^% 

I 

1%  Pounds.... 

5 

I2>^ 

VA 

^Yt 

4 

7>^ 

i2>4 

2>^; 

12;^ 

15 

20 

i2>^..;.... 
14 

15 

10 

10 

20 I  Very  Good... 

20 IPoor  

TYz 'Poor  

nyi IPoor  

I   Bushel 


Poor- 
Fair  .... 
Fair..., 
Fair.... 
Bad .... 
Bad  ... 
Fair.... 
Fair.... 
Bad .... 
Bad .... 
Bad .... 
Bad ... 
Bad... 
Bad ... 
Bad ... 
Good . 
Fair  .... 
Poor... 
Poor... 
Good. 
Poor  . 
Fair... 
Fair..., 
Poor  . 
Bad .... 
Poor  . 
Fair... 
iBad... 


No... 

No... 

No... 

No... 

Yes. 

Yes. 

No... 

No... 

Yes 

Yes. 

Yes  . 

Yes. 

Yes. 

Yes  . 

Yes  . 

No... 

No... 

Yes. 

Yes. 

No... 

Yes. 

No... 

No... 

Yes. 

Yes. 

Yes. 

No... 

Yes. 

No... 

Yes. 

Yes. 

Yes. 

No... 


High. 


2-3in. 
2-3 
3-4 
2>^-4 

1-3 
2-3 
2-3 
1-2 

2-2>^ 


1-2  " 
I  «« 

2-3>^  " 
M-1      " 

Dead. 

5 -Tin.    High. 
i.2>^  " 
2-3      " 

1-2      " 

2-3>^  " 
3-6  " 
1-2  •* 
%'\    " 


I 
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Some  of  the  plots  were  duplicated  and    fertilized, 
effect  of  the  fertilizers  is  shown  by  the  increased  growth. 


The 


FERTILIZER    FOUNDS   PER 
ACRE. 


INCREASED   GROWTH 

ON  UNFERTILIZED 

ON  DEC.  31. 


Italian  Rye 

Orchard  Grass.. 
Perennial  Rye.. 
Red  Top 


Tall  Meadow  Oat... 
Blue  Grass 


Meadow  Fescue.. 


f  360   floats 

\36o  Kainit 

300  Sodic  Nitrate 

f  180  Acid  Phosphate... 
\  180  Cottonseed  Meal.. 

75Q  Floats 

750  Kainit 

750  Cottonseed  Meal.... 

200  Sodic  Nitrate 

200  Acid '  Phosphate.. 

750  Acid  Phosphate 

750  Kainit 

750  Cottonseed  Meal.... 

360' Floats 

360  Kainit 

360  Cottonseed  Meal.... 


i-i^  inches. 

3-6  " 

I  " 
(i  (( 

II  II 

2-2^  " 

2-4  «* 

2-3  «« 
2-3 

I  <• 

I  «• 


The  mixed  pastures  are  doing  very  well  generally,  having 
at  this  date  a  height  of  from  one  to  seven  inches'.  We  have 
been  informed  many  times  that  our  tame  grasses  would  not 
grow  on  worn  Arkansas  c4)tton  lands,  but  it  is  evident  some 
of  them  will.  Those  grasses  that  were  reset  had  been  either 
smothered  out  by  crab  grass  or  killed  by  drought.  This  chap- 
ter on  our  grass  experiments  is  written  in  accordance  with  the 
desire  of  the  White  River  Stock  Association  and  is  merely  a  re- 
port of  progress. 

FIELD  NOTES  ON  GRASSES. 

Fifty-one  plats  were  sown  to  different  varieties  of  grasses 
in  spring  of  1889  and  twenty-six  of  them  were  resown  in  Octo- 
ber. The  following  notes  were  made  and  will  be  continued  at 
such  times  as  thought  best  and  the  changes  of  the  condition  6f 
the  grasses  warrant  them. 

'November  75.  The  many  heavy  rains  and  hard  freezes 
from  November  1-15  continually  changing  the  temperature, 
were  greatly  detrimental  to  the  grasses,  and  especially  to  those 
resown  in  October  which  were  germinating,  and  the  result  of 
which  a  very  poor  stand  has  been  obtained  up  to  this  time,  and 
the  grasses  sown  in  the  spring  have  not  made  much  growth. 
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November  jo.  The  very  bad  weather  which  prevailed 
during  the  first  part  of  November  continued  up  to  this  date ; 
hence  the  condition  of  grasses  has  changed  very  little;  on  re- 
sown  plats  a  very  small  per  cent,  better  stand  has  been  obtained. 

December  75.  The  resown  plats  have  produced  a  good 
growth  and  almost  a  perfect  stand ;  only  few  to  the  contrary. 
Since  November  30th,  weather  has  been  very  fine  and  warm, 
but  notwithstanding  these  facts  a  large  number  of  the  spring 
sown  grasses  have  produced  very  little  growth,  if  any,  while  a 
few  have  done  moderately  well. 

December  ^i .  Throughout  December  the  weather  has  been 
remarkably  fine,  yet  the  majority  of  the  spring  sown  grasses 
have  not  produced  any  growth,  but  on  the  contrary  seem  to 
have  decreased  while  a  majority  of  the  resown  grasses  have 
grown  very  rapidly. 

December  ji.  The  height  and  condition  of  the  grasses  at 
this  date  is  shown  in  the  tabular  report. 

VARIETIES  OF  GRASSES. 

The  following  is  a  brief  compiled  description  of  varieties 
of  grasses  tested : 

Sweet  Vernal — ^This  grass  does  not  rank  as  high  as  som^ 
others  for  nutritive  qualities,  yet  animals  like  it.  It  is  sown, 
usually,  for  the  purpose  of  flavoring  hay,  as  it  has  a  pleasant, 
aromatic  odor.  The  culms  being  wide  apart,  thin  and  bearing 
few  leaves,  causes  it  to  give  a  light  crop,  rarely  over  three- 
quarters  of  a  ton  to  the  acre.  It  is  profitless  sown  alone,  and 
should  always  be  mixed  with  other  grasses  for  meadow  or  pas- 
ture. It  is  perennial  and  hardy,  growing  one  to  two  feet  high. 
Its  growth  is  discouraged  by  highly  nitrogenous  and  farm  yard 
manures. 

Italian  Rye  Grass — One  of  our  most  valuable  gra'Sses. 
It  stands  drought  well,  and  grows  luxuriantly  in  the  South. 
Animals  are  very  fond  of  it.  It  grows  two  to  three  feet  high  ; 
the  leaves  are  abundant,  dark  green,  with  a  metalic  lustre;  the 
whole  plant  being  tender  and  nutritious.  The  stems  have  pe- 
culiar, small  spikes  with  the  appearance  of  little  brushes.    This 
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grass  will  bear  many  mowings,  and  sometimes  yield  as  high  as 
seven  tons  of  dry  hay  to  the  acre. 

Perennial  Rye — This  grass  makes  good  hay  and  good 
grazing,  but  it  is  not  well  suited  for  permanent  pasture  land 
meadow.  It  grows  best  in  a  rich,  moist  soil,  and  does  not 
stand  drought  well.  Although  named  perennial,  it  rarely  lasts 
more  than  from  three  to  five  years.  The  stem  is  from  one  to 
two  feet  high,  has  four  to  six' purplish  joints,  and  as  many  dark 
green  leaves.  It  has  a  straight  spike  at  the  top,  giving  it  the 
appearance  of  quack  grass. 

Rhode  Island  Befit  Grass — Belongs  to  the  same  family  as 
Red  Top,  and  has  the  appearance  of  being  a  small  plant  of 
that  grass.  It  is  peculiarly  adapted  for  lawns  and  makes  a 
close  sod.     It  is  rather  too  small  to  afford  much  feed  for  cattle. 

Crested  Dogstail — A  deep-rooted  grass  that  has  not  met 
with- much  favor;  it  is  quite  nutritious,  but  is  short  and  soon 
becomes  hard.  It  is  fairly  suited  for  sheep.  The  culms  be- 
coming wir)-,  the  quality  of  the  hay  is  poor. 

Meadow  Foxtail — A  valuable  grass,  well  suited  to  moist, 
rich  soil.  It  looks  something  like  Timothy;  the  plant  being 
generally  softer  with  shorter  and  broader  spikes.  It  grows  from 
two  to  three  feet  high,  but  does  not  attain  perfection  until  two 
or  three  years  old. 

Wood  Meadow  Grass — Suited  to  moist  places.  It  is  quite 
nutritious,  well  liked  by  cattle;  the  stems  are  slender  and  from 
eighteen  inches  to  two  feet  high. 

Rough  Stalked  Meadow  Grass — Has  very  much  the  ap- 
pearance of  Blue  Grass,  but  has  rougher  culms  and  sheathes; 
it  is  suited  to  a  deep,  moist  loam,  and  does  best  in  shaded 
pastures.  It  is  perennial,  highly  nutritious  and  well  liked  by 
cattle. 

Texas  Blue  Grass — Prof.  Shelton  says  that  as  far  north  as 
Kansas,  this  grass  endures  the  winters  and  resists  drought  per- 
fectly, making  three  or  four  times  as  much  pasture  or  hay  as 
Kentucky  Blue  Grass. 

Meadow  Soft  Grass — A  grass  of  very  attractive  appear- 
ance, being  variegated  in  tint.     It  produces  well  in  poor,  sandy 
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soils;  is  quite  nutritious,  but  is  not  a  favorite  with  cattle.  It 
grows  from  two  ,to  four  feet  in  height,  and  is  an  abundant 
yielder. 

Berm^da  Grass — Dr.  Phares  remarks  of  this  valuable 
grass:  **As  a  permanent  pasture,  I  know  of  no  other  tljat  is  so 
valuable  as  this."  On  good  land  it  cuts  from  two  to  four  tons 
of  excellent  hay.  It  is  not  suited  for  plantations  having  indo- 
lent owners.  It  grows  from  ten  to  fifteen  inches  high,  and  to 
make  good  hay  should  be  mowed  three  to  five  times  every 
summer. 

Meadow  Fescue — ^This  grass  yields  from  two  to  four  tons  of 
hay  to  the  acre,  and  will  grow  on  almost  any  kind  of  soil.  The 
stems  are  two  to  three  feet  high,  with  long,  tender  leaves.  It 
is  well  relished  by  cattle,  and  having  long  fibrous  roots,  is  pro- 
tected against  droughts. 

Red  Fescue — Is  well  suited  to  dry,  sandy  soils;  gp-ows 
from  two  to  three  feet  high ;  stands  the  drought  well. 

Tall  Fescue — A  perennial,  grows  from  two  to  four  feet 
high;  the  roots  are  woody  and  it  does  not  suffer  from  drought. 
It  IS  a  coarse  grass,  but  is  well  liked  by  stock.  It  does  not  at- 
tain full  productive  powers  until  the  third  year  from  sowing. 

Hard  Fescue — Is  said  to  be  a  good  pasture  grass ;  stands 
the  drought  well  and  grows  from  one  to  two  feet  high. 

.  Sheep  Fescue — A  small  perennial,  grows  from  six  to  twelve 
inches  high ;  suited  to  dry,  hilly  pastures ;   sheep  do  well  on  it. 

Tall  Meadow  Oat — This  grass  has  very  much  the  appear- 
ance of  common  oats,  but  is  more  slender.  It  grows  from  two 
to  seven  feet  high,  depending  on  the  soil.  It  has  long,  fibrous 
roots,  and  is  but  little  affected  by  drought.  It  is  a  hardy 
perennial,  and  can  be  cut  twice  a  year.  .  It  has  a  bitter  taste, 
which  is  occasionally  objectionable  to  stock. 

Sainfoin — A  leguminous  plant  that  is  said  to  bring  up  the 
fertility  of  poor  soil.     It  lasts  four  to  seven  years. 

Alfalfa — This  plant  comes  nearer  being  draught  proof 
than  any  other.  It  has  long,  fibrous  roots  that  sometimes  go 
twenty  feet  into  the  ground.  It  produces  a  large  amount  of  nu- 
tritious  foodstuff,  containing  a  high  percentage  of  protein.     It 
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grows  best  in  a  rich  loam  or  land  with  a  dry,  porous  subsoil.  It 
should  never  be  pastured,  live  stock  bite  out  the  culms  and 
kill  it. 

Yellow  Lupine — A  plant  with  a  very  bitter  taste,  eaten  by 
sheep  only. 

Japan  Clover — Is  a  low  perennial  plant  not  rising  much 
above  the  ground  but  spreading  widely  on  the  surface.  It 
grows  about  twelve  inches  high  and  does  well  on  any  soil.  It 
is  highly  nutritious,  and,  although  stock  may  not  like  it  at 
first,  they  ultimately  leave  other  pasture  for  it. 

Alsike  Clover — A  perennial  clover,  stands  dry  weather 
well.  It  takes  two  or  three  years*  to  attain  full  growth. 
Makes  good  pasturage ;  looks  as  though  it  might  be  a  hybrid 
between  red  and  white  clover;   it  is  not.  however. 

Teosinte — ^This  plant  in  many  ways  resembles  corn.  It 
has  large  leaves  and  grows  from  six  to  fifteen  feet  high.  It  is 
highly  relished  by  cattle  and  is  an  enormous  yielder.  It  is 
easily  killed  by  frost. 

Timothy,  Orchard  Grass,  Kentucky  Blue  Grass  and  Red 
Top,  are  too  well  known  Jo  need  description. 
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PINE  BLUFF  BRANCH  EXPERIMENT  STATION. 


A.  F.  CORY   AND   A.  E.  MENKE. 


How  to  produce  more  profitable  crops  on  our  worn  soils  is 
a  question  of  growing  importance  to  the  i>eople  of  Arkansas. 
It  is  already  a  question  of  vital  importance  to  the  hill  farmers, 
and  each  year  brings  it  nearer  home  to  the  planters  of  our 
rich  bottoms. 

Wherever  the  land  has  been  in  cultivation  for  any  length  of 
time,  this  question  inevitably  arises. 

No  matter  how  fertile  a  soil  may  be,  continued  cultivation 
will  exhaust  it,  and  sooner  or  later  some  means  must  be  found 
of  restoring  it  to  fertility,  This  question  has  been  asked  in  the 
older  states,  and  in  some  parts  of  our  own  State,  and  a  prob- 
able solution  to  it  found  in  the  use  of  commercial  fertilizers. 

The  use  of  commercial  fertilizers  is  not,  however,  the  only 
means  that  should  be  employed  in  restoring  the  fertility  of  our 
worn  soils.  There  is  no  better  fertilizer  than  stable  and  barn- 
yard manure.  Rotation  of  crops  is  an  important  aid  in  main- 
taining fertility,  and  a  great  deal  can  be  done  in  this  direction 
by  planting  crops  like  peas  or  clover  and  either  turning  them 
under  green  or  allowing  them  to  decay  on  the  surface.  If  we 
could  keep  up. the  fertility  of  our  soils  by  this  means,  the  sav- 
ing of  stable  manure,  rotation  of  crops,  and  the  planting 
of  peas  or  clover,  there  would  be  no  necessity  for  the  use 
of  commercial  fertilizers.  But  these  means,  by  themselves, 
have  not  been  found  sufficient,  and  this  deficiency  should 
be  made  up  by  the  use  of  commercial  fertilizers. 

The  elements  which  worn  soils  usually  need  are  Nitrogen, 
Potash    and   Phosphoric   acid.     The   principal   sources  of  Ni- 
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trogen  are  cotton  seed  meal,  stable  manure  and  guano.  The 
principal  sources  of  Phosphoric  acid  are  the  phosphates  and 
bone  meal.  The  principal  sources  of  Potash  are  Kainit  and 
wood  ashes. 

Some  soils,  need  Nitrogen,  some  Potash  and  some  Phos- 
phoric Acid;  some  need  Nitrogen  and  Potash,  some  Nitrogen 
,  and  Phosphoric  Acid,  and  some  need-all  three  of  these  elements. 
Different  soils  need  different  fertilizers ;  the  need  depending  part- 
on  the  compositions  of  the  soil  and  partly  on  its  previous 
treatment.  This  fact  is  well  illystrated  by  experiments  con- 
ducted in  different  parts  of  the  State  in  1888. 

At  the  branch  experiment  station  at  Texarkana,  Potash 
and  Phosphoric  Acid  were  used  at  a  profit.  Experiments 
conducted  by  Mr.  W.  P.  Hale  at  Lufra,  Ouachita  county,  went 
to  show  that  the  soil  at  that  place  needed  the  same  fertilizers  as 
that  at  Texarkana.  Experiments  made  by  Mr.  F.  M.  Bor- 
deaux at  Monticello,  Drew  county,  showed  that  Nitrogen, 
Potash  and  Phosphoric  Acid,  could  all  be  used  with  profit 
at  that  place,  while  experiments  at  this  place  showed  that  only 
nitrogenous  manure  could  be  used  with  profit. 

But  while  it  is  true  that  different  soils  need  different  fertil- 
izers, it  is  also  true  that  experiments  conducted  on  any 
one  class  or  character  of  soil  are  reasonably  sure  to  hold  good 
for  soils  of  a  similar  character.  It  is  on  this  fact  that  much  of 
the  value  of  the  following  experiments  to  the  farmers, 
depends. 

The  object  of  the  experirnents  on  cotton  with  fertilizers  has 
been  to  ascertain,  if  possible,  what  fertilizers  were  needed  by 
our  worn  soils,  and  to  place  such  information  within  the  reach 
of  the  farmer  as  will  enslble  him  to  use  fertilizers  intelligently. 

The  land  on  which  the  station  is  located  has  been  in  culti- 
vation for  thirty  years.  During  this  time  it  has  been  almost 
continuously  planted  in  cotton,  and  as  it  is  some  distance  from 
the  gin-house,  it  has  probably  not  received  any  manuring.  At 
present  nine  hundred  pounds  of  seed  cotton  to  the  acre  is  re- 
garded as  a  good  yield  under  favorable  circumstances. 

The  first  three  sets  of   experiments    occupy   one  acre   of 
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land,  and  are  separated  from  each  other  only  by  blanks.  Thus 
blank  number  5  of  set  I.^  also  appears  as  blank  number  5 
of  set  II. 

SET  I. 

Object :  To  ascertain  whether  the  soil  is  deficient  in  nitro- 
gen, potash  or  phosphoric  acid.  Soil:  Sandy  bottom,  with  a 
slightly  richer  depression  running  nearly  at  right  angles  across 
the  plats. 

Arrangement :  Rows  three  and  one-half  feet  wide  by 
seventy  yards  long ;  four  rows  equal  to  one-fifteenth  acre  used 
for  each  experiment.  Planted:  April  19th,  coming  up 
April   25th. 


Plat  X,  Blank 

'*  3,  300  lbs.  Cotton  Seed  Meal ., 

**  3,  350  lbs.  Acid  Phospoate 

"  4,  350  lbs.  Kainit 

"  5,  Blank 
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318  $7  95  $3  00 
60  X  50  3  50 
30         75      X  75 


$4  95  .. 


.  $3  00 

3  so 


There  is  a  nearly  uniform  increase  in  fertility  from  plat  i 
to  plat  5.  It  would  be  unfair  to  compare  the  yield  of  all  ferti- 
lized plats  with  the  yield  of  plat  i ,  because  it  is  less  fertile  than 
any  of  them.  It  would  be  equally  unfair  to  compare  them  with 
No.  5,  for  they  are  all  less  fertile  than  this  plat.  This  difficulty 
has. been  obviated  in  the  following  manner:  Plat  three  is  equally 
distant  from  No.'s  i  and  5.  If  now  we  add  the  yields  of  i  and 
5,  and  divide  the  sum  by  two,  we  will  get  what  would  have 
been  the  yield  of  plat  3  without  any  fertilizer.  This  result  sub- 
tracted from  the  actual  yield  of  plat  3 ,  will  give  the  increase  due 
to  the  fertilizer.  The  increase  of  plat  2,  is  obtained  by  sub- 
tracting the  result  obtained  by  dividing  the  sum  of  the  yields  of 
plat  I ,  and  the  estimated  yield  of  plat  3  without  fertilizer,  by 
two.  The  increase  of  plat  4  is  obtained  in  the  same  manner,  by 
using  the  yield  of  plat  5 ,  and  the  estimate  of  plat  3 . 

Value  of  Cotton  Seed  Meal  per  ton,  estimated $20.00. 

Value  of  Acid  Phosphate  per  ton,   estimated..*....   20,00. 

Value  of  Kainit  per  ton,  estimated 10.00. 

Value  of  Seed  Cotton    2^c.   per  lb. 
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In  calculating  profit  from  the  use  of  fertilizers,  the  cost  of 
labor  in  handling  and  applying  the  fertilizer  is  not  considered. 
Twent>'-five  cents  an  acre  will  cover  the  cost  of  applying  with 
an  ordinary  cotton  planter. 

CONCLUSIONS. 

I.  Cotton  Seed  Meal  increases  the  yield,  and  can  be  used 
with  profit. 

II.  Neither  Acid  Phosphate,  nor  Kainit  give  any  apprici- 
able  increase  in  the  yield,  and  can  not  be  used  with  profit. 

SET  II. 


Object :     To  test  the  effect  of  combining  the  different  ferti- 


lizers. 


Similiar  in  soil,  arrangement,  and  time  of  planting  to  Set  I. 


Its 

o  o  y 
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22 


s; 


PUts.  Blank 

"  6,  300  lbs.  Csm  300  lbs.  Acid  Phosphate 

"  7, 300  lbs.    "       300  lbs.  Acid    Phosphate      350    lbs. 

Kainit  

"  8, 150  lbs.  Csm.   zSoIbs.  Acid  Phosphate  350  Ibs.d.... 

Kainit 

"  9. 300  lbs  Csm.   350I  bs.  Kainit j     1290 

*'io,Blank.. I   945 
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The  fertilized  plats  in  these  experiments  are  compared  with 
blank  No.  5.  There  is  a  decrease  in  fertility  from  No.  5  to 
No.  10.  This  being  true,  the  profits  from  the  use  of  fertilizers 
would  be  somewhat  larger  than  the  estimated  profits,  and  the 
losses  correspondingly  smaller. 

CONCLUSIONS, 

I.  Since  Cotton  Seed  Meal  is  the  only  fertilizer  that  gives 
any  perceptible  increase  when  used  alone,  it  is  reasonable  to 
suppose  that  it  is  this  fertilizer,  that  the  increase  in  yield  in 
these  experiments  is  due. 

II.  That  the  use  of  Acid  Phosphate  and  Kainit  in  com- 
binations with  Cotton  Seed  Meal,  increase  the  cost  of  the  ferti- 
lizer, without  any  corresponding  increase  in  the  yield. 

E»-4 


50 


Second  Annual  Report  of  the 


SET  III. 

Object :     To  compare  the  effects  of  Stable  and   Barnyard 
Manure. 


a 


■  u  < 


3S 


op 


1^ 
2Sf 


Plat  lo,  Blank 

"  IX,  Fifteen  one-horse  loads  stable  manure 

"  13,  Thirty  one-horse  loads  stable  manure 

*'  13,  Thirty  one-horse  loads  barnyard  manure  . 
"  ZA,  Sixty  one-horse  loads  barnyard  manure.... 
"  Blank  


9451- 
Z185 
M70| 
1215! 
'590! 

900I- 


240.  $6  CO 
530I  13  as 
rjo\  6  75 
645    x6  xa 


$x  00 
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$5  00 
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It  must  be  remembered  that  the  cost  of  labor  is  not  de- 
ducted from'the  value  of  the  increase  in  estimating  profits. 

EXPERIMENTS  WITH  COMPOSTS. 

SET.  IV. 

Object :     To  compare  the  effects  of  different  composts. 

Similar  soil  and  time  of  planting  to  preceding  sets. 

Six  rows  equal  to   i-io  acre,  used  for  each  experiment. 


(A  a. 
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Plat  X,  1600  lbs.  Georgia  and  Alabama  Compost,  400  lbs. 

Sup.  600  lbs.  cotton  seed,  600  lbs.  Stable  manure 

Plat  a,  1600  lbs,  Funnan's  Compost,  a66%  Sup.  133 ^Ij   lbs., 

K.,  6c»  lbs.  Stable  manure,  600  lbs.  C.  S 

Plat  3,  x6oo  N.  C.  Compost,  640  Sup.  x6o  K.  480  C.  S ! 

320  Stable  manure    | 

Plat  4,  1600  lbs.   S.  C.  Compost,  600  lbs.  Sup.  280  lbs.  K... 

480  C.  S.  240  lbs  Stable  manure 

Plat  5, 1600  lbs.  S.  C.  Com.  No.  6  fior  Floats  280  K. | 

240  lbs.  Stable  mtinure  480  C.  S 

Plat  6,  Blank  j 

Plat  7,  1600  lbs.  S.  C.  Com.,  No.  7,  600  Sup.   280  K.' 

720  C.  S . 

Plat  8,  z6oo  lbs.  S.  C.  Com.,  No.  8,  600  Floats  280  K. 

720  C.  S ' 

Plat  9,  1600  lbs  Cotton  seed    

Plat  10,  1600  lbs.  S.  C.  Com.,  No.  5,  800  C.  S.   800  Stable 

manure 1 
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The  composts  for  these  experiments  were  made  in  the  open 
air  and  covered  with  boards  to  prevent  leaking.  They  were  made 
the  first  week  in  March,  and  allowed  to  remain  in  the  heap  un- 
til the  second  week  in  April. 
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It  IS  not  difficult  to  draw  conclusions  from  these  experi- 
ments; they  go  to  sustain  those  already  deduced  from  sets  i 
and  2,  that  only  nitrogenous  manures  can  be  used  with  profit 
on  the  worn  lands  of  the  bottoms. 

The  failure  of  cotton  seed  to  do  better  was  probably  due  to 
their  late  application.  Crops  do  not  get  the  full  benefit  of  cot- 
ton seed  the  first  year,  and  as  a  rule  the  later  the  seed  are 
killed  and  applied,  the  smaller  will  be  the  benfit  derived  during 
the  first  season. 


EXPERIMENTS  ON  THE  ECONOMIC  VALUE  OF  FERTILIZERS. 


SET.    V. 


Object:  a.  To  ascertain  what  quantities  of  fertilizers, 
per  acre,  will  give  the  largest  per  cent,  of  profit. 

b.  To  compare  the  effects  of  mixtures  i  and  2. 

Mixture  No.  i.  Six  parts  of  Cotton  Seed  Meal  and  two 
parts  Acid  Phosphate. 

Mixture  No.  2.  Six  parts  of  Cotton  Seed  Meal,  two  parts 
Acid  Phosphate  and  one  part  Kainit. 

Soil.  Thin,  sandy  bottom. 

Similar  arrangement  and  time  of  planting  to  sets  I  and  II. 


Rat  I,  Blank 

^t  a,  300  lb*,  mixture  No.  z,  395  cotton  seed  meal^  75  lbs, 

Acid  Phosphate 

"^^  3>  337^  Ibs<  mixture  No.  3«  335  Thn.  cotton  seed  meal, 

7  5lbs.  Acid  PhosphatCt  37V2  lbs  Kainit 

Flat  4,  400  lbs.  mixture  No.  i,  300  lbs.  cotton  seed  meal, 

100  lbs.  Acid  Phosphate 

^t  5,  450  lbs.  mixture  No.  3,  300  lbs.  cctton  seed  meal, 

TOO  lbs.  Add  Phosphate,  50  lbs.  Kainit. 

flat  6,  U30  lbs.  mixture  No.  i,  375  lbs.  cotton  seed  meal, 

125  lbs.  Acid  Phosphate  

PI»*  7. 56215  lbs.  mixture  No.  2,  375  lbs.  cotton  seed  raeaI7 

135  lbs.  Acid  Phosphate,  ^Vt  lbs.  Kainit 

Pfc«8,Bbnk I 

Rit^,  70U  lbs.  mixture  No.  x,  534.7  lbs.  cotton  seed  meal,; 

175.3  lbs.  Acid  Phosphate    I 

Kai  10,  787.45  lbs.   mixture  No.  3,  524.7  lbs.  cotton  seed, 

otal,  175.3  lb**  A.cid  Phosphate,  87.45  lbs.  Kainit ...     > 
Plat  II,  900  lbs.  mixture  No.  i,  675  lbs.  cotton  seed  meal,, 

a»Sft».  Acid  Plwsphate, I 

"at  n,  loia  lbs.  mixture  No.  a,  675  lbs.  cotton  seed  meal,, 

115  lbs.  Acid  Phosphate,  zza  lbs.  Kainit I 
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There  is  an  increase  in  fertility  from  blank  8  to  blank  13. 
This  would  cause  the  estimated  profits  on  the  fertilizer  plats, 
since  they  are  compared  with  blanks  to  be  larger  than  they 
really  are,  the  variation  from  the  true  profit  increasing  as  blank 
13  is  approached. 

If  these  experiments  were  to  be  accepted  as  decisive,  the 
conclusion  would  be  reached  that  the  per  cent,  of  profit  varies 
very  slightly  with  the  quantities  of  fertilizers  used.  But  no 
definite  conclusions  can  be  drawn  from  these  experiments.  The 
season  was  an  unusually  wet  one,  and  consequently  very  favor- 
able to  the  use  of  large  quantities  of  fertilizers.  Had  the  sea- 
son been  a  dry  one,  the  result  would  probably  have  been  very 
different.  The  general  rule  in  regard  to  the  quantity  of  fertil- 
izer to  be  used,  is  that  small  quantities  varying  between  200 
and  500  pounds  are  safe,  and  will  give  a  large  per  cent,  of 
profit  on  the  cost. 

VARIETIES  OF  COTTON. 


Object :   To  test  the  yield  of  seed  cotton  of  different  varie- 


ties. 


The  rows  in  these  experiments  were  run  nearly  at  right  an- 
gles across  a  slight  depression.  In  this  manner  a  nearly  uni- 
form fertility  was  received  for  all  plats. 

•    Six  rows,  equal  to  i-io  acre,  were  used  for  each  variety. 
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Petcrkin 62.4 

Crawford 63.4 
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The  yield  of  the  Jeff  Welborn  Pet  cotton  is  not  given  be- 
cause the  stand  was  destroyed  by  heavy  rains  in  June.  It  is  a 
cluster  cotton  of  a  very  pronounced  type,  many  of  the  stalks 
not  having  any  limbs.     Its  strong  point  is  its  habit  of  ma 
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turing  early.  By  September  24th  39.  i  per  cent,  of  the  entire 
yield  had  been  gathered,  and  by  October  loth  79.3  per  cent. 
This  places  it  6.2  per  cent,  ahead  of  any  other  variety  at  the 
first  date,  and  7.4  per  cent  ahead  at  the  second.  No  conclu- 
sion can  be  formed  as  to  what  the  yield  would  have  been  if  the 
stand  had  not  been  destroyed.  If  should  be  remembered,  in 
noting  the  per  cents  of  cotton  picked  at  the  dates  given,  that 
the  variety  tests  were  not  fertilized,  and  that  they  were  planted 
ten  days  later  than  the  cotton  for  the  fertilizer  tests. 

All  of  the  experiments  conducted  at  this  station  with 
fertilisers  go  to  show  that  nitrogenous  manures  will  greatly'  in- 
crease the  yield  of  cotton  on  our  worn  lands ;  but  this  increase 
in  yield  is  not  the  only  benefit  derived.  Maturity  is  hastened, 
and  the  planter  enabled  to  gather  a  larger  per  cent,  of  his 
cotton  while  the  weather  is  warm  and  favorable  for  pickirfg. 

The  following  tables  show  the  per  cent,  of  cotton  that  had 
been  picked  from  each  plat  in  sets  I.,  II.,  III.  and  V.  at  the 
dates  named  • 

TABLE  I. 


MX 


Plati,Blank 

Plat  a,  300  lbs.  cotu>n  seed  meal 

PJat  3.  350  lbs.  Acid  Phosphate 

Plat  4, 350  lbs.  Kainit  

Plat  |.  Blank 

Rat  6,  300  lbs.  cotton  seed  meal,  300  lbs.  Acid  Phosphate , 

Pjat  7, 300  lbs.  cotton  seed  meal,  300  lbs.  Acid  Phosphate,  350  lbs.   Kainit 

Pbt  8, 150  lbs.  cotton  seed  meal,  180  lbs.  Acid  Phosphate,  350  lbs.  Kainit 

mt  9,300  lbs.  cotton  seed  meal,  350  lbs.  Kainit 

Katxo,  Blank  

Fbt  XI,  fifteen  one-horse  loads  stable  manure f. 

Plat  la,  thirty  one-horse  knds  stable  manure ^ 

Pbt  13,  thirty  one-horse  loads  barn  yard  manure. 

Ptat  14,  sixty  one-horse  loads  barnyard  manure: 

Average  per  cenL  picked  on  the  three  blanks,  x,  5  and  10 

Avera^  per  cent,  picked  on  the  plats,  2,  6,  7,  8  and  9,  to  which  cotton  seed  meal  was 

applied,  either  alone  or  in  combination 

ATetage  per  cent,  picked  on  stable  manure  plots 

Average  per  cent,  picked  on  barnyard  manure  plots  


38.4 

43" 

35.8 

30.3 

37.8 

44.7 

44.7 

43-5 

r 

48.1 

53- 
44-4 

38. 

43-08 

50.5 

44.3s 


84.6 
79-7 
71.6 
69.6 
78.4 

S8.a 
i.x 
78.. 
78.4 

n:^ 

84.6 
80.2 
84.7 

8o.a 

t\ 

84.7 
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TABLE  II. 


Plat  z,  blank. 

Plat  a,  335  lbs.  cotton  seed  meal,  75  lbs.  Acid  Phottphate 

Plat  3,  395  Ibt.  cotton  seed  meal,  75  lbs.  Acid  Phosphate,  37^  lbs.  Kainit. 

Plat  4,  300  lbs.  cotton  seed  meal,  xoo  lbs.  Acid  Phosphate 

Plat  5,  300  lbs.  cotton  seed  meal,  zoo  lbs.  Acid  Phosphate,  50  lbs.  Kainit ... 

Plat  6,  375  lbs.  cotton  seed  meal,  135  lbs.  Acid  Phosphate 

Plat  7,  375  lbs.  cotton  seed  meal,  135  lbs.  Acid  Phosphate.  63^  lbs.  Kainit 

Plat  8,  blank 

Plat  9,  534.7  lbs.  cotton  seed  meal,  Z7S.3  ^^  Acid  Phosphate  . 


Plat  xo,  534.7  lbs.  cotton  seed  meal,  Z7<.3  lbs.  Acid  Phosphate,  87.45  lbs.  Kainit, 
"■  '      lbs.  cotton  seed  meal,  335  fl      *••'*' 


Plat  zi,  67s  lbs.  cotton  seed  meal,  335  lbs  Acid  Phosphate, 
Plat  Z3,  675  lbs.  cotton  seed  meal,  ZZ9  lbs.  Kainit,  335  lbs  A 

Plat  13,  blank. .'. X ^7.6  75. 

Avera^^e  per  cent,  picked  on  the  three  blanks 34.9  75. 

Average  pel-  cent,  picked  on  plats,  a,  4,  6,  9  and  zx 43.3  8i.a 

Avera^  per  cent,  picked  on  plats,  3,  5,  7,  zo  and  la |  4Z.o8i  79.B 


It  will  be  noted  from  these  tables,  that  neither  Acid  Phos- 
phate nor  Kainit,  when  used  singly,  hastens  the  maturity  of 
cotton,  and  that  cotton  seed  meal,  when  used  alone,  hastens 
maturity  nearly  five  per  cent.  In  table  I.  the  average  of  all 
plats  on  which  cotton  seed  meal  was  used,  either  singly  or  in 
combination,  is  five  per  cent  higher  than  that  of  the  three  blanks. 
In  table  II.  the  average  of  the  cotton  seed  meal  and  phosphate 
plats  is  8.4  per  cent,  higher  than  that  of  the  three  blanks,  and 
nearly  two  per  cent,  higher  than  that  of  the  cotton  seed  meal, 
acid  phosphate  and  kainit  plats.  These  facts  point  to  the 
following  conclusions : 

1 .  That  nitrogenous  manures  hastens  the  maturity  of  cotton. 

2.  That  nearly  the  full  benefit  of  this  hastening  of  maturity 
is  obtained  by  September  20th. 

3.  That  the  use  of  kainit  retards  the  opening  of  cotton. 

SYSTEM  OF  CULTIVATION. 

Thorough  preparation  and  shallow,  level  cultivation,  is  the 
system  that  has  been  adopted  at  this  station.  The  preparation 
and  cultivation  for  the  past  year  was  substantially  as  follows : 
The  land  was  first  broken  broadcast  and  then  harrowed.  The 
rows  were  then  laid  off  the  desired  width,  the  fertilizers  applied 
in  the  furrow,  and  the  land  bedded.  Just  before  planting,  an 
ordinary  tooth  harrow  was  dragged  across  the  rows  at  right 
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angles.  This  carries  all  of  the  trash  and  clods  into  the  middles, 
and  leaves  the  beds  in  excellent  condition  for  planting.  If  the 
beds  have  been  packed  by  rains  since  bedding,  this  harroTving 
is  doubly  desirable,  for  it  not  only  drags  the  trash  and  clods 
into  the  middles,  but  freshens  up  the  beds  and  puts  them  in 
better  condition  for  the  reception  of  the  seed. 

The  planting  was  done  with  a  Banner  planter;  about  one 
bushel  of  seed  being  used  to  the  acre.  As  soon  as  the  cotton 
was  up,  it  was  sided  with  a  harrow.  All  subsequent  cultiva- 
tion, except  one  plowiixg,  was  done  with  heel  sweeps.  Heavy 
rains  in  June  packed  the  soil  and  rendered  necessary,  a  deep 
plowing  with  a  fourteen  inch  solid  sweep.  In  this  case  the  deep 
plowing  was  resorted  to  as  the  lesser  of  twQ  evils. 

The  roots  of  the  cotton  plant  are  frequently  four  or  five  feet 
long,  and  take  up  every  available  inch  of  soil.  It  is  through  its 
roots  that  the  plant  gets  its  food,  and  it  is  obvious,  that  when- 
ever these  roots  are  destroyed,  the  food  supply  is  cut  off,  and 
the  growth  of  the  plant  correspondingly  checked.  Whenever 
deep  cultivation  is  practiced,  the  growth  of  the  plant  is  continu- 
ally checked,  and  its  full  development  retarded.  The  general 
effect  of  deep  cultivation  is  to  delay  the  growth  of  the  plant, 
and  it  should  not  be  resorted  to  unless  heavy  rains  have  packed 
the  soil;  and  then,  only  as  the  lesser  of  two  necessary  evils. 

Shallow  cultivation  is  more  economic  than  deep.  Two 
furrows  with  a  twenty-two,  or  twenty-six  inch  heel  sweep,  will 
clean  the  row,  and  leave  sq  small  a  middle,  that  it  is  unneces- 
sary to  throw  it  out.  This  saving  of  the  third  furrow  will  very 
materially  reduce  the  cost  of  cultivation. 

WHY  CULTIVATION  SHOULD  BE  LEVEL. 

The  evaporation  of  moisture  from  an  acre  of  land,  other 
things  being  equal,  depends  on  the  area  of  surface  exposed. 
An  acre  of  land  thrown  up  into  ridges  would  have  a  much  lar- 
ger exposed  surface,  than  an  acre  of  land  which  was  perfectly 
level.  This  being  true,  it  will  follow,  that  the  nearer  level  the 
surface  of  tfie  land,  the  greater  will  be  the  quantity  of  moisture 
retained,  and  the  greater  the  length  of  time  that  it  can  be  ex- 
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pected  to  withstand  drouth.  Level  culture  is  not  laid  down  as 
a  fixed  rule.  Ridge  culture  may  sometimes  be  necessary  where 
the  land  is  cold  and  poorly  drained.  But  if  the  land  is  naturally 
well  drained,  there  is  no  reason  why  the  ridges,  which  have 
been%thrown  up  in  the  spring  to  secure  warmth,  should  be  re- 
stored after  they  have  been  leveled  down  by  the  first  working. 
The  advantages  of  shallow  and  level  cultivation  may  be 
briefly  stated  as  follows : 

I.  Shallow  cultivation  destroys  the  least  possible  number  of 
roots,  and  permits  the  plant  to  mature  earlier. 

II.  Shallow  cultivation  requires  less  labor  and  is  more  eco- 
nomic than  deep. 

III.  Level  cultivation  retains  moisture,  and  enables  the  land 
to  better  withstand  drouth. 

SOURCES  OF  ERROR  IN  EXPERIMENTS. 

In  all  experiments  with  field  crops  and  vegetables  there  are 
sources  of  error  that  must  be  recognized  and  guarded  against 
by  the  careful  experimentalist.  In  order  to  give  assurance  that 
these  sources  of  error  have  been  fully  taken  into  consideration, 
and  guarded  against  as  far  as  possible,  it  is  deemed  advisable  to 
briefly  notice  the  more  important  sources. 

I.  Inequality  in  the  fertility  of  the  soil.  This  source  of  error 
has  been  partially  overcome  in  the  fertilizing  experiments,  by 
leaving  frequent  blank  plats ;  and  in  the  variety  tests  by  running 
the  rows  at  right  angles  across  the  richer  depressions. 

II.  Inequality  in  the  stand.  This  is  a  very  important  source 
and  cannot  be  entirely  overcome  except  by  checking,  and  thin- 
ning to  an  equal  number  of  stalks  in  each  hill,  It  has  been  par- 
tially avoided,  by  having  all  thinning  done  by  a  few  careful 
hands. 

III.  Length  of  time  elapsing  between  the  working  of  the  first 
plat  of  a  set  of  experiments,  and  the  last.  This  source  of  error 
is  not  appreciable  unless  plowing  or  hoeing  is  interrupted  by  a 
rain. 

IV.  In  fertilizing  experiments  in  which  the  plats^are  small, 
there   is  another  source  of  error.     Suppose  we  have  eighteen 
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rows  three  and  a  half  feet  wide  by  seventy  yards  long.  Fertil- 
ize the  middle  six  with  cotton  seed  meal,  leaving  six  rows  on 
either  side  without  fertilizer.  Since  the  roots  of 'the  cotton  plant 
are  frequently  five  feet  long,  it  is  obvious  that  the  rows,  adjoin- 
ing the  six  fertilized  rows,  will  be  benefited  to  some  extent  by 
the  fertilizer,  while  the  yield  of  the  six  fertilized  rows  will  be 
diminished  in  proportion.  This  source  of  error  has  been 
guarded  against  by  taking  the  yield  of  the  four  inside,  and  the 
two  outside  rows  of  each  plat  separately.  By  taking  the  yields 
of  the  plats  in  this  way,  the  outside  row  of  the  four  on  which 
the  yield  is  computed,  is  seven  feet  distant  from  the  outside  row 
of  the  adjoining  plat,  and  ten  and  one-half  feet  distant  from  the 
nearest  of  the  four  rows  on  which  the  yield  is  computed. 

In  conclusion  we  give  a  brief  summary  of  the  facts  that  have 
been. brought  out  by  the  experiments  with  fertilizers. 

1st.  Nitrogenous  manures  can  be  used  with  profit  on  our 
worn  lands  at  Pine  Bluff. 

2nd.  One  of  the  effects  of  nitrogenous  manure  is  to  hasten 
maturity. 

3rd.  Neither  Acid  Phosphate,  nor  Kainit  can  be  used  with 
profit  here. 

4th.  All  of  the  fifteen  different  plats  on  which  cotton  seed 
meal  was  used,  either  alone  or  in  combination,  gave  some 
profit,  and  that  this  profit  was  due,  not  to  the  Acid  Phosphate 
and  Kainit,  but  to  the  cotton  seed  meal. 

5th.  There  is  no  better  fertilizer  than  stable  and  barn  yard 
manure. 
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SORGHUM. 


A.  E.  MENKE   AND   C.  B.  COLLINGWOOD. 


The  investigation  of  sorghum  as  a  sugar  producing  plant, 
have  been  continued.  The  results,  have  by  no  means  been 
conclusive,  and  it  will  take  some  years  to  work  out  the  problem. 
Two  factors  operate  against  the  successful  production  of  sugar 
from  sorghum.  One  is  the  enormous  first  cost  of  the  plant  neces- 
sary to  manufacture  the  sugar,  which  at  present  is  not  much 
less  than  $100,000.  The  other  is  the  low  and  variable  per 
centage  of  sucrose  in  the  cane.  It  is  to  be  hoped  that  ingen- 
uity, and  enterprise  will  reduce  the  first  cost,  so  that  the  busi- 
ness will  give  returns  on  money  invested. 

.The  aim  of  our  experiments  is  to  find  the  varieties  rich  in 
sucrose,  ^^^hich  are  adapted  to  our  climate,  then  by  fertilization, 
and  selection,  to  increase  the  amount  of  sucrose.  It  is  a  fact 
that  the  seed  from  canes,  rich  in  sucrose,  will  produce  other 
canes  of  like  richness.  Individual  canes  differ  so  widely  in  per 
centage  of  sucrose,  that  each  cane  must  be  tested.  The  juice 
from  many  canes  ^yas  expressed,  and  the  amount  of  total  solids 
determined  by  Brix  spindle.  The  seeds  from  the  canes  having 
the  largest  per  centage  of  sucrose  are  reserved.  This  selected  lot 
when  grown  is  subjected  to  analysis,  and  the  sfced  from  those 
canes  which  contained  the  largest  per  centage  of  sucrose  is 
again  saved  for  planting.  In  this  way  in  the  course  of  a  few 
years  it  is  expected  that  we  can  produce  seed  which  will  uni- 
formly grow  canes  containing  a  high  per  centage  of  sucrose. 
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53 
55 
50 
71 


9.74 

10.06 

11.63 

12.22 

13.83 

8.45 

9.31 

7.00 

5.66 

4.08 

15.90 

8.39 

11.63 

8.86 

7.64 

7.95 
11.47 
n.75 
13.04 
14.14 
13.60 
12.57 
12.67 
12.16 

9.21 
12.48 

9.48 

10.53 

12.26 

10.40 

6.91 

8.49 
11.56 
11.44 
14.14 

8.33 
10.81 
10.84 

11.34 
6.63 
7.76 
5.88 

9.14 
12.91 

10.53 
8.99 

9.27 
7.63 


1-35 
3-94 
3.82 
1.89 
1.67 
1.58 
3.02 
2.91 
2.07 
2.23 
2.26 
0.77 

3.31 
3.25 

4.55 
3.19 
3.62 

3.23 
2.67 

3-35 
0.59 

3.48 
3.57 
3.70 
2.42 
3.16 
3.59 
3.63 

43 
2.79 

74 
4.40 
4.14 

18 
2.91 


1.062 

1.053 
1.057 
1.063 
1.066 
1. 071 

1-053 
1.058 

1.044 
1. 041 
1 .041 
1.080 


15.4 
13.2 

15-3 
15.4 
16.6 
17.2 
13.2 
14.2 
12.0 

lO.O 

10.2 
19.6 
13-4  1.054 


1.062 
1.057 
1.047 
1 .05 1 
1.060 
1 .061 
1.067 

1.073 
1.070 
1.067 
1.068 
1.063 
I 


15.2 
13.8 
12.0 
13.6 
15.0 

16.4 
18.6 

17.3 
16.6 
16.2 
15.4 
138 
16.6 
14.2 
14.2 
16.2 

14.4 

12.2 

14.0 

14.8 

15.6 
2.82  17.4:1.071 
3.82  I15.4J  1.062 
2.17I14.8!- 
2.14  15.0 


056 
1.068 
1.059 

1.059 
1.06^ 
1.058 
1.050 
1.056 
1.066 
1.062 


1.38 
5.61 

3.79 
3.60 

3.81 


16.0 
12.8 
12.6 

II.O 

14.4 


3.22  16.6 
2.32  j  14.0 

2.23  13.0 
2.29 j I 3.0 
1.36 1 16.0 1 1. 046 


'I.06I 

1.059 
1.005 
1.060 

1. 05 1 
1.045 

1.050 
1.070 
1.056 

1.053 

1.052 
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VARIETY. 


Waubsiusee.. 
ft 

Chinese 


Central  American.. 


Honey  Dew 

\Vhitncy*j5  Early.. 


Swain's  Early  Golden- 


White  African- 


Improved  Orange.. 


S^g- 


Early  Orange.. 


< 
Q_ 

Sept. 
Sept. 
Aug. 
Aug. 
Sept. 
Sept. 
Sept. 
Sept. 
Aug. 
Aug. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Aug. 
Aug. 
Sept. 
Sept. 
Aug. 
Aug. 
Sept. 
Sept. 
Sept. 
Aug. 
Sept. 
Sept. 
Sept. 
Sept. 
Aug. 
Sept. 
Sept. 
Sept. 
Aug. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 
Sept. 


a. 

a  S  H 

2  ^  ^ 

S  z  » 

^  D  O 


19     102 

261     74 


68 

84 

126 


10  102 
19!  122 
26  50 
21 
23 
3 
io| 

'9 
26' 


73 
icx> 

78 
88 

55 
19;  112 
20' 


23: 

3 

10 

19 
21 

3 
10 

19 
26 

2l| 

3| 

9i 


20 

20I 

27 


r8 
133 


10,  148 
20     82 


78 
106 
124 

86 

95 
140 
144 

134 
74 
78 

124 
90 
81 
86 

108 


19    io6 
2    102 


84 
64 
50 


I 

Ox  ■ 

H  U 

H  P 

a  o 

u  . 

5  Q 


o 

H 

,2; 


O 
H     • 


o 


5^   >• 
P^   OS 


78 

K-^^ 

46 

9.05 

2.15 

13.411 

53 

24.^^ 

^Z 

9.90 

1.64 

I3.t>li 

47 

^7-4 

38 

9.33 

3.44 

14.411 

60 

iS.o 

63 

11.06 

2.98 

15.2  I 

84 

4t-=; 

SI 

10.37 

2.27 

14.2  I 

68 

14- [ 

50 

8.80 

2.34 

12.8  I 

100 

^t.<J 

52 

8.30 

2.60 

13.0  I 

ZZ 

So 

17 

11.31 
6.82 

0.70 

17.6  I 

62 

v^..^ 

55 

5.34 

12.2  I 

50 

2.r; 

59 

8.86 

2.96 

13.2  I 

73 

^g.tj 

50 

9.11 

3.41 

13.0'! 

60 

2S.3 

48 

9.90 

3.16 

13.8  I 

68 

^4^^ 

51 

9.49 

2.79 

14.0  I 

43 

iS.H^ 

44 

11.25 

2.32 

15.6  I 

77 

41. 1 

54 

12.82 

2.60 

17.0  I 

58 

y-7 

55 

10.83 

a.98 

14.4  I 

66 

iSQ.8 

45 
S8 

13.00 

2.36 

ib.4|i 

88 

'^2.4 

8.80 

3.26 

13.0  I 

96 

4vS 

46 

7.64 

2.88 

ii.6|i 

60 

447 

74 

n-53 

2.24 

15.01 

s 

^ij.^ 

S4 

11.44 

3.01 

I5.4|i 

47.^ 

S6 

11.75 

1.98 

14.6  I 

96 

v;.S 

62 

9.81 

2. 1 1 

i3.o|i 

66 

\u.^ 

S5 

10.43 

2.06 

14.4  I 

68 

\-J-^ 

55 

8.58 

3.39 

i3.o|i 

94 

4ti.s 

53 

11,31 

1.44 

14.8  I 

96 

^1  S 

53 

9.90 

1.05 

13.611 

94 

S5 

4t.O 
22.0 

44 
40 

11.00 
13.83 

\-S> 

16.0  I 
16.6  I 

t 

2<i.6 

SI 

9.68 

4.20 

I3.8|i 

4^i^7 

48 

11.31 

2. II 

15.21 

75 

4N.S 

65 

9-59 
13.86 

4.59 

14.4 1 1 

57 

24.6 

43 

2.42 

16.8  I 

58 

21^1 

45 

10.59 

2.91 

14.8 1 1 

130 

74 

57 

12.73 

1.53 

16.0  I 

88 

52-S 

60 

11.81 

1.24 

15.0I1 

86 

4f>*1 

47 

11.88 

1.36 

15.8  I 

68 

^4.1 

SO 

II. 16 

2.91 

14.4  I 

64 

^40 

S3 

8.64 

2.70 

12.2  I 

44 

IrJ.O 

43 

12.38 

2.36 

16.2  I 

40 

I^.J 

46 

14.08 

2.40 

18.0  I 

1.053 
1.057 
1.059 

1.060 

1.057 

1.052 

1.053 

1.067 
1.050 
1. 05 1 

1.052 
1.058 
1.057 
1.063 
1.069 
1.058 
1.068 
1.054 

1.046 
1.062 
1.063 
1. 061 

1.053 
1.058 
1.05 1 

I.06I 
1.056 
1.062 

1.073 
1. 05 1 

1.059 
1.059 

1.070 
1.060 
1.064 
1.060 

1.063 
1.059 

1.049 
1.063 
1.072 


EFFECT  OF  FERTILIZATION  ON  THE   COMPOSITION  OF   SOR- 
GHUM CANE. 

In  this  experiment,  an  acre  was  divided  into  forty  equal 
plats,  and  treated  with  various  fertilizers;  at  maturity  the 
cane  was  analyzed  to  note  the  effect.     The  variety  selected  was 
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Early  Orange,  and  seed  was  planted  on  all  the  plats.  However 
a  volunteer  crop  of  Early  Amber  appeared  on  plats  13  to  42 
inclusive,  which  at  maturity  could  be  easily  distinguished, 
and  was  carefully  separated  and  analyzed.  We  have  thus  paral- 
lel results  on  two  varieties  of  cane.  The  results  are  by  no  means 
conclusive,  and  further  investigation  in  this  line  will  be  needed. 


EARLY  ORANGE. 


Plat  I. 
16  X  lbs.  Cotton 
Meal 


Plat  2. 
7>^  Cotton  Seed  Meal.. 
1 1 X  Acid  Phosphate... 

Plat  3. 
9^  Cotton  Seed  Meal.. 
9^  Acid  Phosphate 


Plat  4. 
12X  Cotton  Seed  Meal 
6)^  Acid  Phosphate... 

Plat  5. 
15   lbs.   Cotton 

Meal 

3  3^  lbs.  Acid  Phosphate 

Plat  6. 
\^%  lbs.  Cotton  Seed 
Meal 


■  fAug. 

s^o  \  IS 

I  Sept. 
fAug. 
I  Sept. 
\  Sept. 
I  Sept. 
fAug. 
I  Sept. 
1  Sept. 
I  Sept. 
fAug. 
I  Sept. 
)  Sept. 
I  Sept. 
I  Aug. 
I  Sept. 
)  Sept. 
I  Sept. 
(Aug. 

Sept. 

Sept. 


Seed 


i^ 


2>^ lbs. Acid  Phosphatel  I  Sept. 
Plat  7.  I  [Aug. 

8K  Cotton  Seed  Meal  }  Sept. 
1 2 >^  Acid  Phosphate.. I  }  Sept. 
2  lbs.  Kainit 1  I  Sept. 

Plats.  !^"8- 

iVl   lbs.   Acid   Phos-  {  ^^\ 

P''*^' Ills 


28,  91 

4  127 

16  112 

20  102 

28 


112 
126 
122 

20|      80 

28|  90 

4,  112 

16,  136 

20  90 


72 

no 

104 

xo8 

67 

120 

96 

201    95 

28I    80 

5    100 

16    128 

2o|      78 

28*     80 


III 

96 

88 

92 

no 


i6|   104 
20'     74 


76  ,36.41  48 

90   41-4 1  46 

84  41.9  i  50 

83   46.0,  55 

46.3.  52 

50-3  54 

43.3  54 

25.0  40 

33-9'  50 

43.0  55 


96  153.6 

72  I35.0 
14  126.4 

45.7 


W 


38.8 
30.5 


26 

47.9 
34.6 

58  .26.4 

76  41.3 

^  ,42.0 

60  25.8 

62  '30.4    _ 

82  143-9  52 
64  137.3  59 
70  I32.3'  46 

68  '35.9,  52 

88  145-9;  52 

80  |4i.i  51 

60  -29.5  I  49 


45 
49 
49 
53 
54 
44 
54  I 
54  ' 
51  ' 

46  I 

48 
43 
49 


13.01 

2.39 

17.2 

I 

13^4  II.67 

i6.o;  I 

11.47  0.97 

15.2    I 

13.69  11.74,17.6  I 

13.51   |2.26 

«7.3;i 

12.26    1.98 

15.7.  I 

12.10    1.52 

15.6  I 

12.73  11.64 

16.4   I 

13.83  I2.79 

17.4   I 

13.20  ;i.86 

16.4 

I 

12.10 

1. 16 

15.4 

I 

1 1. 19 

2.89 

15.2'  I 

12.66 

2.74 

16.2  ;  I 

12.26 

2.08 

15.6 

I 

12.27  'I.07 

15.6 

I 

10.62   1.77 

17.6 

I 

12.75   2.52  16.3 

I 

12.26  1.40,15.7'  I 

10.37   1.23 

14.0    I 

12.91  ,1.33 

16.6    I 

14.24 

1.98 

18.0    I 

12.26 

1.24 

16.0    I 

9.90 

1.67 

13.4 

13.80  ii.58 

17.4 

14.61   2.05 

18.0 

13.83 

1.64 

17.0 

9.75 

1.27 

13.4 

14.36 

1.52 

18.0 

13.20 

2.39 

16.6 

13-36 

1.30 

16.6 

11.63   1.42  15.0 

13.45 

1.80 

17.4 

.06S 
.067 
.060 
.071 

.070 

.065 

.062 

.067 
.072 
.067 

.061 

.062 

.067 
.063 

.063 
.069 

.065 

.056 

.068 
.073 

.065 

.069 
.071 

[.069 

.054 
.074 
.068 
066 
.061 
.069 
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^  9 

ts. 

u* 

0 

0 

0 

>< 

^    ^    tA 

*0 
H  U  c/i 

t 

i 

^S 

g- 

y  >■ 

H 

»  S  S 
u  H  y 

C3  £  U 

Sg 

U  H 

go 

u  0 

ss 

0  > 

5 

3  5)   S5 
S  Z  53 

ShI 

is 

si 

si 

ss 

Q 

^  »  0 

^  w  0 

^  ^ 

X  ^      X  Ui 

ft.  0 

ft.  tn 

CO  0 

Plat  9. 

(Aug.  28 

97 

~76"" 

^7^ 

49 

13-83 

2.29 

17.4 

1.072 

5  lbs.  Acid   Phosphate 

Sept.    5 

82 

60 

29.7 

50 

10-53 

1.86 

14.4 

1.059 
I.061 

I  Sept.  16 

112 

80 

44.0 

55 

11.47 

1.73 

15.0 

Plat   10. 
1%  lbs.  Acid  Phosphate 

(Aug.  28 
.  Sept.    5 

100 
89 

72 
66 

39.0 

35-5 
37.8 

64 
54 

11.88 
10.84 

3-42 
1. 14 

15.6 
14.4 

1.064 
1.060 

tSept.  16 

104 

72 

53 

9.74 

1.24 

13.2 

1.054 

Plat  II. 

(Aug.  29 

76 

58 

29.6 

51 

12.26 

2.63 

16.0 

1.064 

10  lbs.  Acid  Phosphate 

Sept.    5 

102 

72 

35.6 

49 

11.63 

2.34 

X5.3 

1.062 

i 

(Sept.  16 

120 

88 

50.0 

57 

9.96 

1.24 

13.6 

1.060 

Plat  12. 

(Aug.  29 

90 

68 

33.3 

49 

13-36 

2.32 

17.0 

1.070 

12J^  lbs.  Acid  Phosp'te 

■   Sept.    5 

102 

84 

38.7 

46 

10.84 

2.45 

14.6 

1.059 

(Sept.  16 

128 

96 

50.0 

5211.94 

1.33 

15.0 

1.053 

Plat  13. 

fSept.    2 

120 

90 

39.0 

44;io.2i 

3.66 

16.0 

1.058 

15  lbs.  Acid  Phosphate 

.  Sept.    9 
1  Sept.  18 

'l^ 

94 

52.5 

56 

10.50 

1.77 

13.8 

1.057 

!5 

66 

31.0 

47 

14.14 

1.61 

17.8 

1.072 

I  Sept.  25 
fSept.    2 
ISept.    9 
]  Sept.  18 

82 

70 

31-5 

45 

15.56 

0.99 

19.0 

1.079 

Plat  14. 

100 

72 

39.1 

54 

13.10 

1.39 

16.0 

1.063 

2}i  lbs.  Dried  Blood.... 

112 

78 

37.6 

48!  12.88 

1.43 

16.0 

1.065 

"3 

70 

33-0 

47 

13-64 

1.47 

16.6  1.069 

ISept.  25 

76 

56 

25-3 

45 

13.20 

1.62 

17.2  1.069 

Plat  15. 

fSept.    2 

104 

70 

35-9 

5' 

12.91 

1.08 

15.2  1.065 

5  lbs.  Dried  Blood 

ISept.    9 

208 

148 

73.6 

50 

II. 16 

0.90 

15.8  I.061 

^  Sept.  18 

94 

66 

35-3 

54 

13.33 

1.24 

17.0  1.069 

I  Sept.  25 

fSept.    2 

Sept.    9 

^  Sept.  18 

52 

40 

17.8 

44 

14.46 

1.8^ 

17.4  1.073 

Plat  16. 

104 

76 

39-6 

52 

13.20 

1. 18 

15.2  1.066 

1%  lbs.  Dried    Blood 

124 

88 

45.0 

51 

12.10 

2.98 

15.4 

1.063 

92 

84 

45.0 

54 

12.10 

1.42 

15.8 

1.063 

ISept.  25 

[Sept.    2 

J  Sept.    9 

.^  Sept.  18 

64 

48 

24-3 

51 

14.46 

0.99 

17.6 

1.072 

Plat  17. 

III 

78 

42.6 

11 

12.38 

1.58 

15.2 

1.066 

10 lbs.  Dried   Blood... 

100 

70 

33-6 

11.31 

1.49 

14.4 

1.059 

87 

64 

31-3 

49 

^^'U 

1.30 

16.8  1.067 

ISept.  25 
fSept.    2 

94 

72 

33-6 

47 

1386 

1.07 

17.6  1.074 

Plat  18. 

88 

62 

32.1 

5« 

T^S'13 

1.39 

16.2  1.066 

15  lbs.  Dried  Blood.... 

.  Sept.    6 
■^  Sept.  19 

94 

68 

34-0 

50 

12.47 

1.70 

16.4  1.066 

104 

72 

37-5 

52 

14.46 

1.30 

18.0  1.075 

I  Sept.  25 
fSept.    2 

62 

48 

16.6 

35 

14.77 

0.71 

17.6 

1.073 

Plat  19. 

104   . 

77 

39.8 

5> 

13.13 

1.39 

16.2 

1.066 

Nothing 

.  Sept.    6 
^  Sept.  18 

lai 

89 

45-7 

51 

12.73 

1.49 

16.2  1.064 

. 

82 

62 

32.6 

52 

10.37 

1.95 

14.0  1.056 

Plat  20. 

ISept.  25 
fSept.    2 

54 

36 

17.4 

48 

14.14 

1.84 

17.61 1. 073 

7X  lbs.  Acid  Phosphate 

96 

67 

30.1 

45 

II. 10 

1.43115. 2:1  o6i 

1%  Kainit 

J  Sept.    6 
^  Sept.  18 

87 

64 

32.5 
34-5 

5' 
50 

12.26 

2.17 

15.8 
17.2 

1.065 
1.069 

69 

13.83 

1.22 

I  Sept.  25 
fSept.    2 

68 

54 

23.5 

43 

14.61 

1.44 

17.2 

1.074 

Plat  21. 

86 

66 

34.1 

51 

13-66 

1.30 

16.8 

1.068 

^%  lbs.    Kainit 

.  Sept.    6 
'  Sept.  18 

108 

78 

42.9 

55 

12.57 

1.36 

15.8 

1.065 

96 

72 

37.5 

52 

13.20 

1.38 

16.8  1.067 

1,  Sept.  25 

68 

52 

20.9 

40115.50 

1. 43118.6. 1.076 

64. 
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< 


HWot 


o 

H 

^5 


O 


O 

CLCO 


O 

SS  law 

&.0    I  0.05 


Plat  22, 

5  lbs.    Kainit 


Plat  23. 
7;^  lbs.  Kainit . 


Plat  24. 
10  lbs.  Kainit.... 


Plat  25. 
i^Yz  lbs.  Kainit.. 


Plat  26. 
15  lbs.  Kainit 

Plat  27. 

Plat   28. 
5  lbs.   Acid  Phosphate 
2%  lbs.  Kainit 


Plat  29. 
7^    lbs.     Acid   Phos 

phate , 

2%  lbs.  Kainit 

Plat  30. 
io    lbs.     Acid    Phos 

phate 

2>^  Kainit 

Plat   31. 
2%    lbs.    Acid  Phos- 
phate   

5  lbs.  Kainit 

Plat   32. 
2%  lbs.     Acid    Phos- 
phate   

7>^  lbs.  Kainit 

Plat    33. 
2yi  lbs.     Acid    Phos- 
phate   

10  lbs.  Kainit 

Plat   34. 
5  lbs.  Acid  Phosphate 
5  lb.  Kainit 


fSept. 
I  Sept. 
1  Sept. 
I  Sept. 
f  Sept. 
J  Sept. 

Sept. 

Sept. 

Sept. 

Sept. 

Sept. 

Sept. 

Sept. 

Sept. 

Sept. 

Sept. 
f  Sept. 
\  Sept. 
/Aug. 
\  Sept. 

Aug. 

Sept. 

Sept. 

Sept. 

Aug. 

Sept. 

Sept. 

Sept. 


2 

6 

18 

25 

2 

6 

18 

24 
2 
6 

18 

24 

2 

6 

17 

24 

2 
6 

29 
6 

29 
6 

17 

24 

29 
6 

17 


Aug.  29 
1  Sept. 

I  Sept.  17 

I  Aug.  29 

1  Sept.  - 

tSept.  17 

f  Aug.  29 

I  Sept.  6 

I  Sept.  17 

'  Sept.  24 

Aug.  29 

Sept.  5 

>Sept.  17 

Aug.  29 

Sept.  5 

Sept.  17 


78 

84 

78 

68 

86 

88 

88 

70 

100 

100 

102 

93 
102 

77 
96 

44 
104 

84 
89 

77 
88 
80 
96 

t 

84 
68 


24     63 


105 
92 
90 

91 
94 
100 
81 
8& 
96 
69 

86 
60 
82 

89 
102 
104 


59 

28.9 

60 

24.0 

62 

27-5 

52 

20.9 

76 

41.4 

66 

27.7 

74 

35-9 

62 

21.8 

74 

34.0 

75 

38.7 

76 

36.4 

76 

33-8 

66 

35-6 

56 

^7-5 
36.8 

72 

?3 

13.8 

82 

45.6 

64  33-5 

7'   39.0 

Vk 

27.0 

64 
63 
50 

so 

81 
68 


12.731.56,15.51.065 
i3-83'i-34!i7-2Ji-O70 
14.46  1. 19  17.6 1. "oys 


I5'50|i-43i8.6 
i2.63i.77|i5-8 


42    12.73!  1.62  15.8 
49  ' 

44 
46 

44 
54 
49 


1.076 
1.064 

-..066 

14.5  1I.29I17.2  1.071 
16.660.97  19.8  1.082 
I2.66'i.43  15.81.065 
12.571  i.6i;i6.o  1.065 

13-36  i-39li7-Oii-o^ 

16.21  1. 12  19.41-081 

13.07  1. 62 1 1 6.o|  1. 066 

^^    Ii.94'2.36|i5.8  1.066 

50    1 3. 20I  1.49!  1 6.4;  I -066 

42    I2.i3'i.58i6.o|i.o65 


66  .33.4 

60  ;32.i 

66  '36.0 

42  15.6 


31.8I 

32.3 
27.8 
19.6 

46.1 
34.3 


68     ,34.5 


74 

38.S 

04 

35-3 

84 

42.8 

64 

28.5 

65 

31.6 

76 

47.0 

56 

24.4 

65  130-9 

46  23.2 

44  31-8 

71  33-3 

80  !46.o 

80  43.0 


13-20 
11.69 

13.51 
11.56 
11.94; 


12.32.2.05 

13.711.55 
i4.77'i.o2 
13.20:2.23 
i2.io;2.33 

II-47.I-73 
16.34:1.67 

I 


1.90  16.0  1.066 

15. 2|  1.060 
17.0  1.070 
15.2  1.063 
16.01.065 
16.01.066 


2.18 
3.22 
2.46 
2.93 


15.01.063 

i8.o'i.o75 
i6.4'i.o66 
1 6.0' 1. 066 
1 5*0' 1. 059 
19.2  1.079 


12.262.73 

50  .i2.5i;i.65  16.2 

51  :i3.2y  1.70 16.6 


16.8  1.064 
1.065 
1,067 


13.C1I2.3616.8 
I  8.892.26  i3.< 

|I2.32|2.0o!l5.4 

1 13.5 1  2.42:16.8 
1 1 2.35 '1.98  15.6 
ii2.4ili.6i4c.6 
15.120.93  18.8 


12.98l2.69 
13.361.67 
12.57  1.58 


12.88  2.54  16.01.067 


16.4 
16.6 
16.0 


1.070 
1.05 1 
1.062 
1.070 
1.064 
1.063 
1.074 

1.068 
1.067 
1.064 


i6{2.05'i4.6i.05< 
i9|i.46'i5.4'i.o6i 


Agricultural  Experiment  Station, 


65 


EARLY  ORANGE. 


H 
< 

Q 


I       Q 
I       M 

DO 


Plat  35- 
10   lbs.    Acid     Phos- 
phate   

10  lbs.  Kainit 

Plat  36. 
250  lbs.  Barnyard  Ma 
nure. 

Plat  37. 
500  lbs.  Barnyard  Ma- 
nure. 


■{ 


Plat  38.  ] 

750  lbs.  Barnyard  Ma- 
nure. I 


Plat  39. 
1000  lbs. Barnyard  Ma 
nure. 


r 

I  Aug. 

Sept. 

Sept. 

Aug.  , 

Sept. 

Sept. 

Aug. 

Sept. 
\  Sept. 
I  Sept. 
[Aug. 
I  Sept. 
1  Sept. 
I  I  Sept. 

-'  J  Sept. 


I  1  Sept. 

\  Sept. 

IfAug. 

Sept. 


1^ 


Sept. 


Plat  40. 
250  lbs.  Barnyard  Ma 

nure, 

1%  lbs.  Acid  Phosphate,  I  Sept. 

I  (Sept, 

Plat  41.  J  Sept 

Nothing.. I  Sept 

,,  -ISept 


88 

95 
112 

29|    lOI 

5    112 


88 

84 

97 
88 

36 


29  92 

5  88 

17  96 

24  32 

29  103 

5  112 

17  88 

24  42 

29  86 

5  93 

17  84 

24  62 

2  124 

20  70 
20 1 
27 


80 

78 


^^a 


lb 
10 

H 


w£d 


70 
70 
90 
76 

8 


32 

33- 
28. 

38. 

»3  145- 

68  32. 

64  I32, 

75  |4i. 

62  45. 
29  1 1 1 . 
68  ,29. 
66  ;34. 

76  !33- 
21  8. 

78  42. 

79  I38. 
68  .39. 

33  13- 

63  I29. 

76  !30- 

64  |33- 
49  ,19. 
88  1 50. 
54  23. 
54  126. 
59  '28. 


o 

H 

CJU 
WD 


2.1 


o 


I    (X4 

jO 


;OeQ 

^« 

i  WW 

'uQ 

t  uo 
;  fuifi  I 


a.* 


47  !i3-36,305li7.o|i.070 
i4|i6.o  1.059 
42;i5.4li.o63 
.63'i7.6|i.o72 
.24116.2  1.065 


;ri.63'i 

12.4111 
113.832 
12.571 
11.78  I 
j  14.46  2 
,12.731 

|I2.I0'I 
115.301 
14.302 
12.10  I. 

,11.94  I, 
_  j  1 5.050, 
54  44.23  2, 

49  |I3-20.I. 

58  I12.57I1. 
40  Il2.73'2. 

47  ii4.47l2. 

39  |i3-5»i'^' 
52  ,10. 

41 

57  112.292 

44  iio.37,2, 

50  |I2.29|I, 

49  |i3,6il2. 


,-^.84,1 
i5-09,i 


30  15.4,1.061 
.io|i8.o  1.075 
.30' 16.0  1.065 
.30115.61.062 
.03  18.4' 1.075 
.36  17.61 1. 072 
.92  15.6  1.062 
.24  15.21.061 
.96  18.8  1.074 
.3418.21.072 
.34  16.6  1.068 
.22  15.8^1.066 
,99  17.2  1.070 
.32,i8.2|i.o75 
,12  17.2  1.071 
24  14.4' 1.058 
18  18.0  1.077 
63  15-6.1.064 
5414.0I1.053 
92  i6.0|  1.062 
13  17.6,1.071 


Ex-5 


66 


Second  Annual  Report  of  the 


EARLY  AMBER. 


Plat  13. 
15  lbs.  Acid  Phosphate 

Plat  14. 
2%  lbs.  Dried  Blood ... 

Plat  15. 
5  lbs.  Dried  Blood 


Plat  16. 
T%  lbs.  Dried  Blood.... 

Plat  17. 
10  lbs.  Dried  Blood 

Plat  18. 
15  lbs.  Dried  Blood 


Nothing.. 


Plat  19. 


Plat  20. 
7>^  lbs.  Acid  Phosph*e 
7>^  lbs.  Kainit  

Plat  21. 
2%  lbs.  Kainit 

Plat  22. 
5  lbs.  Kainit 

Plat  23. 
TYz  lbs.  Kainit 


Plat  24. 
10  lbs.  Kainit .... 


Plat  25. 
\2)^  lbs.  Kainit. 

Plat  26. 
15  lbs.  Kainit 


Plat  27. 
2>^  lbs.  Acid  PhosphV 
2>^  lbs.  Kainit 

Plat  28. 
5  lbs.  Acid  Phosphate.. 
2%  lbs.  Kainit 


h< 

W 

1 

!w 

:■. 

0 

0 

10 

0    Ih 

i^s 

Wo 

58 

W'El 
JUIC 

PER 
JUIC 

QC.6 

QCD 

WD 
Q.0 

oa 
wo 


curt 


50.11.942. 

49    13.04  2< 

55  ;  9.02|2, 

56  In. 163, 

49  10.503, 
54  19.683, 

54  13.062, 

50  12. C7  2, 
56  9.875, 
48  14.1712, 

53  11.942. 
56  12.763, 

56  12.98  2, 

48  13.072, 

57  10.50  2. 

55  12.852. 

51  13-45  2- 

56  7.96  5. 
51  71.882. 
63  11.852. 

57  10.154. 
^'Zl  2. 

11.632, 
12.732. 
9.361. 
10.31  2, 
10.24  2. 

51  19.362. 

52  10.942. 
9.92  2. 
8.05  2. 

12.26  2. 
9.02  2. 
9.58  2. 
9.27  2. 

54  10.503. 
54    9.241. 

51  II. 132. 

52  10.47  2. 
54  12.19  I, 

53  II. 162, 
51  10.342. 
54,10.742. 
43  ".782, 

45  10.882 

49  8.30.2 

46  12.003, 


r  'I 


'5-4, 
'70, 

I2.4J 

13.6 

l6.2; 
16.6 
15.0 
17.2, 
16.0 
16.0 
15.6 
I7.2j 

14.4 
16.0. 
17.0! 
13.4 
15.0 
16.6 

i^o' 

12.0 
15.0 
I6.OJ 
13.0 
14.2 

13-5 
13.0, 
14.4 
12.5 
11.5^ 

15-7 
12.4 
12.8 
13.0 
14.2 
12.2 
14.8 
13.6 
15.0 
14.4 
13.6 

13.6^ 
15.2; 

14.3! 

I2.0< 

1S.6, 


1. 061 
i.068 
jl.052 
1.059 
1.059 
1.056 
1.065 
1.067 
1.062 
1.069 
1.064 
1.065 
1.060 
1. 07 1 
1.059 
1.065 
1 .07 1 
1.057 
1.060 
1.062 
1.060 

1.047 
1.062 
1.064 
1. 05 1 
1.058 
1.054 
1.052 
1.060 
1.048 
1.049 
1.064 
1.050 
1.052 
1.052 
1.056 
1.050 
1.060 

1.054 
1.063 
1.060 

1.055 

1.056 
1.063 
1.060 
1.049 
1.065 


Agricultural  Experiment  Station, 


67 


EARLY  AMBER* 


Plat  29 
7^  lbs.  Acid  Phosphate: 
2%  lbs  Kainit 

Plat  30.  I 

10  lbs.  Acid  Phosphate 
-2)^  lbs.  Kainit -.... 

Plat  31. 
-2>^lbs,  Acid  Phosphate! 
5  lbs  Kainit ' 

Plat  32. 
2%  lbs.  Acid  Phosphate 
1%,  lbs.  Kainit 

Plat  iz, 
2%  lbs.  Acid  Phosphate 
10  lbs.  Kainit 

Plat  34. 
5  lbs.  Acid  Phosphate.. 
5  lbs.  Kainit 

Plat  35. 
10  lbs.  Acid  Phosphate 
10  lbs.  Kainit 

Plat  36. 
250  lbs.  Barnyard  ma- 
nure  

Plat  37, 
500  lbs.  Barnyard  ma- 
nure. 

Plat  38. 
750  lbs.  Barnyard   ma- 
nure  

Plat  39. 
1000  lbs.  Barnyard  ma- 
nure   

Plat  40. 
250  lbs.  Barn,  manure 
7M  lbs.  Acid  Phosphate 


Nothing 


Plat  41. 


Nothing 


Plat  42. 


(Aug. 
i  Aug. 
(Aug. 
(Aug. 
4  Aug. 
I  Aug. 
(-Aug. 
{Aug. 
(Aug. 
(Aug. 
i  Aug. 
I  Aug. 
(Aug. 
■  Aug. 

Aug. 

Aug. 

Aug. 

Aug. 

Aug. 

Aug. 

Aug. 

Aug. 

Aug. 

Aug. 

J  Aug. 
I  Aug. 
(Aug. 

i  Aug. 
I  Aug. 

fAug. 

I  Aug. 
(Aug. 
i  Aug. 

(Aug. 

Uug. 
I  Aug. 

fAug. 
\  Aug. 
I  Aug. 


271  69 

13I  92 

19,  86 

26'  94 

13I  83 

17.  80 

26!  88 

I3i  83 

17  76 

26|  94 
13 
17 
26 


52 

86 


131     69 


10.7512.77 

9.43  2.52  13.0, 
11.942.48  15.6J 
10.37I3.82113.81 
10.5312.6413.5 

9.74'2.69' 

7.981 i 

9.ix'2.7o 


26 

92 

n 

70 

17 

69 

26 

104 

IS 

70 

17 

82 

26 

102 

IS 

82 

17 

68 

26 

102 

54  IIO.06l2.70 

"      7-92 

7.79I2.61 
8.8912.54 

9.171 

9.802.42 

3.201.94 

11.20 

10.9712.82 
13.1012.48 

11.41I 

ii.oo|2.45 
ii.09'2.5i 

9.96 


7-92  3-62 


3.41 
i.o' 

2.6i 

3.7 
1.4 

1.0 

2.81 

2.7 

6.4' 

[4.2 
4.1 

6.6 
4.4 
4.0 
[4.6 
3.2 
^4.4, 

2.0 
4.4 
5-4i 

'3.2, 
4.0 

5-4, 
1.2 

4.3! 
2.4. 
3.0I 
4.0 
3-o' 
:4.2| 

5.1' 
2.O1 
4.0 
2.01 
2.0 


056 

054 
,065 
.058 
.055 
.055 
.046 
.049 

•055 
.047 
.044 
.053 
.053 

.068 
.056 
.056 
.068 

.059 
.057 
.059 

.054 
.048 
.063 
.049 
.041 
.063 
.054 
.054 
.063 
.048 

.039 
.051 
.052 
.042 

.058 
.058 
.048 
.056 

.057 
.047 


68  Second  Annual  Report  of  the 


ENSILAGE. 


A.  E.  MENKE. 


The  subject  of  silo  building  and  ensilage  has  occupied 
part  of  our  time  during  the  last  two  years.  We  did  not  make 
any  mention  of  the  matter  in  our  first  report,  as  we  wished  to 
give  the  subject  another  year's  trial. 

We  have  now  succeeded  in  making  good  ensilage  two  sea- 
sons in  succession  at  Pine  Bluff  and  Fayefteville  from  corn, 
sorghum  and  pea  vines.  These  two  places  are  fairly  represen- 
tative of  the  different  climatic  conditions  prevailing  north  and 
south  of  the  mountains.  As  our  silos  are  to  day  the  first  and 
only  ones  in  the  State,  and  the  subject  of-  ensilage  is  a  new  one 
to  Arkansas  farmers,  we  deem  it  advisable  to  give  a  complete 
description  of  the  miethods  of  building  silos  and  preserving 
ensilage.  What  cans  and  the  food,  etc.,  preserved  in  them  are 
to  man,  so  silos  and  the  food  (ensilage)  preserved  in  them  are 
to  animals.  The  silo  is  a  pit  in  the  ground  or  a?t  air-tight  box 
above  ground  for  the  storage  of  forage  or  fodder  plants  in 
a  moist  green  state.  Ensilage  is  the  material  put  into  and  pre- 
served in  the  silo.  In  brief,  it  has  now  become  practicable  to 
cut  corn,  sorghum,  pea  vines,  clover,  etc.,  while  green  enough 
to  be  a  good  and  nutritious  food  for  animals  and  store  them  in 
a  moist,  but  sound  and  sweet  condition  for  winter,  spring  and 
summer  use. 

LOCATION  OF  THE  SILO. 
This  must  greatly  depend  upon  surrounding  conditions.  It 
is  always  a  good  plan,  when  practicable,  to  build  the  silo  inside 
the  barn.  This  does  away  with  the  necessity  for  a  separate 
roof  and  also  lessens  the  distance  that  the  ensilage  has  to 
be  carried  to  the  stock.  We  have  one  small  silo  in  our  barn  at 
Fayetteville  and  would  have  been  glad  to  have  had  a  larger 
one,  the  roof  being  too  low  compelled  us  to  build  one  outside. 
In  case  you  build  outside,  pick  out  the  driest  place  you  have^ 
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and  if  that  be  at  all  damp,  drain  it.  It  should  always  be  borne 
mind  that  ensilage  is  a  bulky  foodstuff  and  proper  attention 
should  be  paid  to  secure  a  location  that  will  lessen  the  amount 
of  labor  in  feeding.. 

BUILDING. 

For  the  foundation  of  the  structure  of  an  above  ground 
silo,  either  brick  or  rock  may  be  used.  Prof.  A.  J.  Cook,  who 
has  been  very  successful  in  silo  building,  suggests  that  *'the 
bottom  of  the  silo  should  be  eighteen  inches  below  ground ;  that 
the  rock  wall  upon  which  the  silo  rests  should  have  the  earth  to 
sustain  it  on  the  outside.  Dig  a  trench  for  the  stone  wall  two 
feet  below  the  bottom  of  the  silo.  This  is  to  be  filled  for  a  foot 
with  small  rock,  and  if  necessary  thoroughly  drained.  The  bot- 
tom of  the  silo  must  be  dry.  The  remainder  of  the  foundation 
wall  should  be  laid  in  cement.  This  wall  should  be  eighteen 
inches  thick  below  the  bottom  of  the  silo.  From  the  bottom  of 
silo  to  the  top  of  the  ground  it  is  only  eight  inches  thick ;  that 
is,  only  the  outside  of  the  wall  is  carried  to  the  top.  Thus  the 
inside  ten  inches  of  the  wall  only  extends  upward  to  the  bottom 
of  the  silo,  eighteen  inches  below  the  surrounding  earth.'* 

This  makes  an  excellent  foundation ;  we  can  advise  from 
our  own  experience.  Upon  this  wall  a  sill  should  be  laid  which 
had  best  be  made  of  2x10  inch  plank.     One  of  the  difficulties 

in  silo  building  is  to  avoid 
spreading  of  the  structure,  which 
sometimes  occurs  through  lat- 
teral  pressure  of  the  contents 
when  settling.  For  this  reason 
the  sills  must  be  well  tied  to- 
gether at  the  corners;  instead 
of  using  square  timbers  which 
are  greatly  weakened  by  cutting, 
plank  may  be  used  and  the  cor- 
ners of  the  sills  constructed  as 
shown  in  the  accompanying 
plate,  for  which  we  are  indebted 
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to  Director  Henry,  of  Wisconsin.  If  well  spiked  there  will  be 
no  danger  from  spreading  at  the  corners. 

Since  the  absolutely  essential  feature  in  successful  silo 
building  is  to  have  the  walls  air-tigkt^  in  order  that  the  con- 
tents may  be  preserved,  the  following  description  should  be 
carefully  followed : 

The  sills  being  laid,  we  now  proceed  to  erect  the  building: 
Put  up  2XIO  inch  studs,  crosswise  of  the  wall,  not  more  than- 
sixteen  inches  apart;  double  the  studding,  at  the  corners. 
Then  proceed  to  close  up :  On  the  outside  of  the  studding  we 
put  our  matched  boards,  onto  which  is  tacked  building  paper; 
then  cover  the  building  paper  with  siding  and  the  outside  is 
complete.  We  next  go  to  the  inside  of  the  studding,  nail  on  box- 
ing, tack  building  paper  on  this;  then  cover  with  matched 
boards,  so  that  we  have  a  dead  air  space  the  thickness  of  the 
studding.  The  inside  boards  are  painted  with  coal  tar,  as  this 
keeps  the  timber  from  rotting. 

The  door  to  the  silo  should  be  about  two  and  one-half  feet 
wide.  It  extends  from  the  ground  to  about  two  feet  from  the 
top.  As  we  fill  up,  the  door  is  closed  by  using  boards  and 
building  paper.  Building  paper  is  used  between  the  top  of  the 
studding  and  the  plates  in  order  to  make  the  dead  air  space 
perfect.  We  put  up  the  roof  in  the  ordinary  way,  fig.  j 
showing  how  the  rafters  are  tied  together  so  as  to  least  interfere 
with  the  filling  of  the  silo.  The  space  between  the  top  of  the 
silo  and  the  roof  is  ventilated.  The  walls  may  be  tied  together 
with  iron  rods  ^-inch  in  diameter,  at  right  angles  to  one 
another.  In  a  twenty  foot  silo  these  rods  should  be  about 
seven  feet  from  the  ground.  Ours  pass  through  blocks  4  in.  x 
6  in.  X  S  ft.  of  seasoned  oak.  These  blocks  were,  however,  not 
strong  enough.  The  bill  of  lumber  employed  was  as  appended. 
The  silo  holds  90  tons  of  ensilage : 

Siding 1740  feet. 

64  pieces,  2x10x20 - 2133  *• 

18  rafters,  2x6x12 324  *• 

6  studs,  2x4x14 56  ** 

3  girders,  2x6x16 ~ 48  ** 

8  plates,  2x10x16 215  " 

12  sills,  2x12x16 384  *' 
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Matched  Floorings .' 3200  " 

Boxing  - 1280  •* 

Lathing ^ 400  ** 

4  Corner  Strips,  iXx3x20 25  ** 

Cornice  Lumber 126  ** 

Shingles 4500 

DIMENSIONS. 

Outside  of  Building 16x16  feet. 

Height 20  feet  from  sills. 

Inside 14^x14^  feet. 

As  will  be  noticed  the  sills  used  by  us  were  2x12  inches, 
three  being  employed,  these  lying  one  on  top  of  the  other 
would  make  the  sill  six  inches  thick. 

SIZE   OF   SILO. 

This  will  naturally  depend  upon  the  amount  of  stock  that 
it  is  desired  to  feed.  We  may  calculate  that  a  cubic  foot  of  en- 
silage will  weigh  about  forty  pounds,  and  supposing  that  we 
have  say  twenty  head  of  cattle  to  carry  over  fourteen  weeks,  the 
calculation  would  be  as  follows ;  A  ration  is  about  fifty  pounds 
daily  per  each  head,  thereupon: 

20  head  x  50  equals 1000  lbs.  daily. 

98  days  X  1000  lbs.  equals 98000    **    in  14  weeks. 

40  lbs.  equals - i  cubic  foot, 

98000 

equals 2450  cubic  feet. 

40 

Consequently  a  silo  17x12x12  feet  would  hold  2448  cubic  feet. 

The  mistake  generally  made  is  to  build  the  silo  too  small. 
While  you  are  about  it,  it  is  just  as  well  to  make  a  good  sized 
one.  We  have  one  20x16x16  feet  and  would  be  glad  if  it  was 
even  larger. 

The  following  are  the  dimensions  and  bill  of  lumber  for 
our  Pine  Bluff  Silo: 

DIMENSIONS. 

Outside 10  ft.  2  in.  X17  ft.,  4  in. 

Height II  ft.  2  in.  from  bottom  of  sill  to  top  of  plate. 

Inside 8  ft.  i  in.  x  15  ft.  i  in. 

Contents 1428  cubic  feet. 
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MATERIALS  USED. 

Outside,  54  pieces  shiplap  siding ^ 1x6x17 — ^459    feet. 

"  54      *'        "  "    1x6x10—270      " 

"  4  corner  boards 1x8x11 —  8of/^  *• 

Inside,    40  pieces 1x12x15 — 620     ** 

•*  40       **      1x12x48 — 320     •* 

Studding  30      **      2x10x11 — 550     " 

Plates,       2       "      2x10x17 —  56%  •« 

Sills,         2       «»      2x10x18—  60     *• 

End  Plates, 2  "        2x10x10 — 33^** 

Sleepers  for  floor,  10  pieces 2x10x10 — 166^'3  *• 

Total  Number,        2616)^  feet. 
I  Barrel  Portland  cement,  nails,  tarred  paper. 

We  do  not  like  the  shape  of  this  silo.  It  was  built  in  1888 
and  has,  however,  made  good  ensilage  two  years  in  succession. 

FILLING  THE   SILO. 

Assuming  that  corn  is  the  food  stuff  that  will  be  used  by 
most  farmers  in  Arkansas,  we  say  positively :  Never  cut  the 
com  until  the  grains  begin  to  glaze,  and  do  not  use  corn 
wet  with  rain   or  dew. 

When  the  right  time  arrives,  cut  the  plant  close  to  the 
ground :  load  up  preferably  on  a  low  wagon  and  haul  to  your 
feed  cutter.  We  used  a  Smalley  Ensilage  cutter,  and  for  power 
a  two-horse  sweep.  The  work  went  easily.  The  corn  is  fed  to 
the  machine  and  cut  into  pieces  about  one  inch  long ;  the  whole 
plant  is  cut  up,  ears,  leaves,  stalks,  and  then  by  means  of  a  car- 
rier is  hoisted  up  and  continually  drops  into  the  silo.  It  is  not 
absolutely  necessary  to  fill  rapidly;  the  ensilage  does  just  as 
well  if  you  cut  on  alternate  days.  The  carrier  should  be  so  ar- 
ranged as  to  drop  the  cut  fodder  about  the  middle  of  the  silo. 
This  is  advisable  because  the  man  in  the  silo  can  level  it  up  bet- 
ter. Particular  attention  should  be  paid  to  this  point ;  a  man 
should  be  in  the  silo  the  whole  time  while  the  fodder  drops  in ; 
he  should  level  and  tramp  it,  in  order  to  aid  the  packing,  tak- 
ing great  pains  to  tread  near  the  walls  and  especially  at  the 
corners.  Thorough  treading  at  the  edges  will  alone  insure 
good  ensilage  right  up  to  the  walls  and  corners.  When  the  silo 
is  full  let  it  rest  a  day  or  two ;  it  will  settle  some ;  fill  it  up 
again ;  tread  the  edges  and  corners  thoroughly  and  then  cover 
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the  whole  thing  with  about  a  foot  of  straw,  on  the  top  of  which 
a  few  boards  may  be  placed.  It  is  quite  unnecessary  to  put 
heavy  weights  on  these  boards  as  was  formerly  done.  The  man 
in  the  silo  can,  of  course,  nail  up  the  door  as  the  filling  goes  on 
in  the  manner  described  previously. 

The  uncut  corn  may  be  used  if  preferred.  We  filled  a  silo 
in  this  way  and  made  very  good  ensilage.  If  this  plan  be 
adopted,  fill  as  follows: 

When  you  put  in  the  corn  keep  it  straight,  pack  the  butts 
of  one  tier  upon  the  tops  of  the  preceding  tier,  crossing  at  the 
end  and  treading  the  mass  closely  against  the  sides. 

OPENING  THE   SILO. 

It  is  usual  to  wait  until  the  cold  weather  sets  in  before 
opening  the  sflo.  At  any  rate  the  contents  should  be  quite  cold 
before  used.  In  opening  our  silo  we  first  of  all  removed  the 
ventilator  and   then  removed  the  first  two  or  three  pieces  from 

the  top  of  the  door, 
raking  off  level,  and 
as  the  feeding  pro- 
gresses we  gradually  open 
down  the  door  as  requir- 
ed. When  whole  corn  is 
used,  and  for  the  matter 
of  that,  cut  corn  some- 
times packs  exceedingly 
close  and  a  heavy  knife 
has  to  be  used  to  cut  the 
ensilage  in  the  manner  of 
the  accompanying  plate. 
We  do  not  open  up  more 
of  the  door  than  is  neces- 
sary, and  so  far  have  not 
had  the  least  trouble 
with  it. 
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Outside,  54  pieces  shiplap  siding 

*^             4  corner  bo&rd$. 
Inside,    40  pieces ..,„ 

**  40       "      .^^^ 

Studding  JO  ** 
Plates,  a  " 
Sills,  3       " 

End  Plates,  %  «* 
Sleepers  ior  floori 


I  Barrel  Portl 


We  do  n 
and  has,  ho 


most 
cor 

W( 


GROWING   CORN    FOR    ENSILAGE. 

Plant  the  corn  in  the  usual  way.  It  is  advisable  to  use 
some  variety  like  White  Giant  Normandy,  B.  &  W.,  Prince 
Charles  or  Red  Cob  Ensilage.  The  mistake  was  formerly  made 
by  planting  very  thickly  with  the  result  that  a  large  amount  of 
stalks  and  leaves  were  obtained,  but  extremely  small  ears. 
Since  the  grain  is  highly  nutritious,  any  plan  that  serves  to  di- 
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its  quantity  is  injudicious;,  consequently,  it  is  better  to 

he  customary  manner,  and  do  not  cut  until  the  grains 

rse,  for  at  this  point  the  grains  have  reached  a  high 

.Lie.     Naturally  the  amount  obtained  will  vary  with 

,  etc.     It  will  run  from  seven  to  twenty-five  tons  to  the 

;  the  seven  tons  being  obtained  from  a  poor  sandy  soil. 

FEEDING   ENSILAGE. 

About  forty  pounds  daily  to  every  cow  is  a  fair  ration. 
We  do  not  give  this  substance  alone,  but  supplement  it  with  a 
little  of  some  nitrogenous  food  stuff,  like  bran  or  cotton  seed 
meal.  Do  not  forget  that  ensilage  made  from  corn  must  nat- 
urally give  you  a  food  stuff  lacking  in  the  peculiar  properties 
of  cotton  seed  meal,  and  consequently  some  such  substance 
must  be  added. 

DISCUSSION   ON   THE   VALUE   OF   ENSILAGE. 

There  are  at  this  writing,  many  thousand  silos  in  use 
throughout  the  United  States.  They  have  generally  met  with 
the  approval  of  the  farmers  using  them.  At  the  Silo  Conven- 
tion, held  at  Cleveland,  March,  1889,  it  was  estimated  that 
5000  silos  would  be  built  in  Wisconsin  during  the  year.  Natur-' 
ally  there  are  some  who  are  in  doubt  as  to  the  value  of  ensilage 
and  in  order  that  both  sides  of  the  ensilage  question  might  re- 
ceive proper  recognition  we  append  the  following  able  article 
written  by  Prof.  J.  W.  Sanborn,  late  Director  of  the  Missouri 
Experiment  Station. 

Geneva,  N.  Y.,  Dec.  30,  1889. 
Prof,  A,  E.  Menke, 

Dear  Sir  :  Your  letter  reached  me  at  this  place,  where  I 
am  engaged  at  Institute  work  under  the  auspices  of  the  New 
York  State  Agricultural  Society. 

The  position  touching  ensilage,  held  by  me,  and  to  which 
you  refer,  is  rather  a  negative  one,  and  grew  wholly  out  of  the 
belief,  which  now  has  passed  into  one  of  virtual  demonstration, 
that  in  the  earlier  days,  and  is  even  yet,  partly  true,  the  reasons 
urged  in  favor  of  the  silo  were  gross  exaggerations  of  its  merits. 
The  true  merits  of  the  silo  are  now  so  well  known  and  so  far  en  - 
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GROWING   CORN    FOR    ENSILAGE. 

Plant  the  corn  in  the  usual  way.  It  is  advisable  to  use 
some  variety  like  White  Giant  Normandy,  B.  &W.,  Prince 
Charles  or  Red  Cob  Ensilage.  The  mistake  was  formerly  made 
by  planting  very  thickly  with  the  result  that  a  large  amount  of 
stalks  and  leaves  were  obtained,  but  extremely  small  ears. 
Since  the  grain  is  highly  nutritious,  any  plan  that  serves  to  di- 


Agricultural  Experiment  Station,  75 


minish  its  quantity  is  injudicious;,  consequently,  it  is  better  to 
plant  in  the  customary  manner,  and  do  not  cut  until  the  grains 
begin  to  glaze ^  for  at  this  point  the  grains  have  reached  a  high 
feeding  value.  Naturally  the  amount  obtained  will  vary  with 
the  soil,  etc.  It  will  run  from  seven  to  twenty-five  tons  to  the 
acre;  the  seven  tons  being  obtained  from  a  poor  sandy  soil. 

FEEDING   ENSILAGE. 

About  forty  pounds  daily  to  every  cow  is  a  fair  ration. 
We  do  not  give  this  substance  alone,  but  supplement  it  with  a 
little  of  some  nitrogenous  food  stuff,  like  bran  or  cotton  seed 
meal.  Do  not  forget  that  ensilage  made  from  corn  must  nat- 
urally give  you  a  food  stuff  lacking  in  the  peculiar  properties 
of  cotton  seed  meal,  and  consequently  some  such  substance 
must  be  added. 

DISCUSSION   ON   THE   VALUE   OF   ENSILAGE. 

There  are  at  this  writing,  many  thousand  silos  in  use 
throughout  the  United  States.  They  have  generally  met  with 
the  approval  of  the  farmers  using  them.  At  the  Silo  Conven- 
tion, held  at  Cleveland,  March,  1889,  it  was  estimated  that 
5000  silos  would  be  built  in  Wisconsin  during  the  year.  Natur-' 
ally  there  are  some  who  are  in  doubt  as  to  the  value  of  ensilage 
and  in  order  that  both  sides  of  the  ensilage  question  might  re- 
ceive proper  recognition  we  append  the  following  able  article 
written  by  Prof.  J.  W.  Sanborn,  late  Director  of  the  Missouri 
Experiment  Station. 

Geneva,  N.  Y.,  Dec.  30,  1889. 
Prof.  A.  E.  Menke, 

Dear  Sir  :  Your  letter  reached  me  at  this  place,  where  I 
am  engaged  at  Institute  work  under  the  auspices  of  the  New 
York  State  Agricultural  Society. 

The  position  touching  ensilage,  held  by  me,  and  to  which 
you  refer,  is  rather  a  negative  one,  and  grew  wholly  out  of  the 
helief,  which  now  has  passed  into  one  of  virtual  demonstration, 
that  in  the  earlier  days,  and  is  even  yet,  partly  true,  the  reasons 
urged  in  favor  of  the  silo  were  gross  exaggerations  of  its  merits. 
The  true  merits  of  the  silo  are  now  so  well  known  and  so  far  en  - 
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GROWING   CORN    FOR    ENSILAGE. 

Plant  the  corn  in  the  usual  way.  It  is  advisable  to  use 
some  variety  like  White  Giant  Normandy,  B.  &W.,  Prince 
Charles  or  Red  Cob  Ensilage.  The  mistake  was  formerly  made 
by  planting  very  thickly  with  the  result  that  a  large  amount  of 
stalks  and  leaves  were  obtained,  but  extremely  small  ears. 
Since  the  grain  is  highly  nutritious,  any  plan  that  serves  to  di- 


Agricultural  Experiment  Station,  75 


minish  its  quantity  is  injudicious;,  consequently,  it  is  better  to 
plant  in  the  customary  manner,  and  do  not  cut  until  the  grains 
begin  to  glaze ^  for  at  this  point  the  grains  have  reached  a  high 
feeding  value.  Naturally  the  amount  obtained  will  vary  with 
the  soil,  etc.  It  will  run  from  seven  to  twenty-five  tons  to  the 
acre;  the  seven  tons  being  obtained  from  a  poor  sandy  soil. 

FEEDING   ENSILAGE. 

About  forty  pounds  daily  to  every  cow  is  a  fair  ration. 
We  do  not  give  this  substance  alone,  but  supplement  it  with  a 
little  of  some  nitrogenous  food  stuff,  like  bran  or  cotton  seed 
meal.  Do  not  forget  that  ensilage  made  from  corn  must  nat- 
urally give  you  a  food  stuff  lacking  in  the  peculiar  properties 
of  cotton  seed  meal,  and  consequently  some  such  substance 
must  be  added. 

DISCUSSION   ON   THE  VALUE   OF   ENSILAGE. 

There  are  at  this  writing,  many  thousand  silos  in  use 
throughout  the  United  States.  They  have  generally  met  with 
the  approval  of  the  farmers  using  them.  At  the  Silo  Conven- 
tion, held  at  Cleveland,  March,  1889,  it  was  estimated  that 
5000  silos  would  be  built  in  Wisconsin  during  the  year.  Natur-' 
ally  there  are  some  who  are  in  doubt  as  to  the  value  of  ensilage 
and  in  order  that  both  sides  of  the  ensilage  question  might  re- 
ceive proper  recognition  we  append  the  following  able  article 
written  by  Prof.  J.  W.  Sanborn,  late  Director  of  the  Missouri 
Experiment  Station. 

Geneva,  N.  Y.,  Dec.  30,  1889. 
Prof,  A.  E.  Menke, 

Dear  Sir  :  Your  letter  reached  me  at  this  place,  where  I 
am  engaged  at  Institute  work  under  the  auspices  of  the  New 
York  State  Agricultural  Society. 

The  position  touching  ensilage,  held  by  me,  and  to  which 
you  refer,  is  rather  a  negative  one,  and  grew  wholly  out  of  the 
belief,  which  now  has  passed  into  one  of  virtual  demonstration, 
that  in  the  earlier  days,  and  is  even  yet,  partly  true,  the  reasons 
urged  in  favor  of  the  silo  were  gross  exaggerations  of  its  merits. 
The  true  merits  of  the  silo  are  now  so  well  known  and  so  far  en  - 
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GROWING   CORN    FOR    ENSILAGE. 

riant  the  corn  in  the  usual  way.  It  is  advisable  to  use 
some  variety  like  White  Giant  Normandy,  B.  &  W.,  Prince 
Charles  or  Red  Cob  Ensilage.  The  mistake  was  formerly  made 
by  planting  very  thickly  with  the  result  that  a  large  amount  of 
stalks  and  leaves  were  obtained,  but  extremely  small  ears. 
Since  the  grain  is  highly  nutritious,  any  plan  that  serves  to  di- 
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minish  its  quantity  is  injudicious;,  consequently,  it  is  better  to 
plant  in  the  customary  manner,  and  do  not  cut  until  the  grains 
begin  to  glaze,  for  at  this  point  the  grains  have  reached  a  high 
feeding  value.  Naturally  the  amount  obtained  will  vary  with 
the  soil,  etc.  It  will  run  from  seven  to  twenty-five  tons  to  the 
acre;  the  seven  tons  being  obtained  from  a  poor  sandy  soil. 

FEEDING   ENSILAGE. 

About  forty  pounds  daily  to  every  cow  is  a  fair  ration. 
We  do  not  give  this  substance  alone,  but  supplement  it  with  a 
little  of  some  nitrogenous  food  stuff,  like  bran  or  cotton  seed 
meal.  Do  not  forget  that  ensilage  made  from  corn  must  nat- 
urally give  you  a  food  stuff  lacking  in  the  peculiar  properties 
of  cotton  seed  meal,  and  consequently  some  such  substance 
must  be  added. 

DISCUSSION   ON   THE   VALUE   OF   ENSILAGE. 

There  are  at  this  writing,  many  thousand  silos  in  use 
throughout  the  United  States.  They  have  generally  met  with 
the  approval  of  the  farmers  using  them.  At  the  Silo  Conven- 
tion, held  at  Cleveland,  March,  1889,  it  was  estimated  that 
5000  silos  would  be  built  in  Wisconsin  during  the  year.  Natur-' 
ally  there  are  some  who  are  in  doubt  as  to  the  value  of  ensilage 
and  in  order  that  both  sides  of  the  ensilage  question  might  re- 
ceive proper  recognition  we  append  the  following  able  article 
written  by  Prof.  J.  W.  Sanborn,  late  Director  of  the  Missouri 
Experiment  Station. 

Geneva,  N.  Y.,  Dec.  30,  1889. 
Prof.  A,  E,  Menke, 

Dear  Sir  :  Your  letter  reached  me  at  this  place,  where  I 
am  engaged  at  Institute  work  under  the  auspices  of  the  New 
York  State  Agricultural  Society. 

The  position  touching  ensilage,  held  by  me,  and  to  which 
you  refer,  is  rather  a  negative  one,  and  grew  wholly  out  of  the 
belief,  which  now  has  passed  into  one  of  virtual  demonstration, 
that  in  the  earlier  days,  and  is  even  yet,  partly  true,  the  reasons 
urged  in  favor  of  the  silo  were  gross  exaggerations  of  its  merits. 
The  true  merits  of  the  silo  are  now  so  well  known  and  so  far  en- 
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GROWING   CORN    FOR    ENSILAGE. 

Plant  the  corn  in  the  usual  way.  It  is  advisable  to  use 
some  variety  like  White  Giant  Normandy,  B.  &W.,  Prince 
Charles  or  Red  Cob  Ensilage.  The  mistake  was  formerly  made 
by  planting  very  thickly  with  the  result  that  a  large  amount  of 
stalks  and  leaves  were  obtained,  but  extremely  small  ears. 
Since  the  grain  is  highly  nutritious,  any  plan  that  serves  to  di- 
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minish  its  quantity  is  injudicious;,  consequently,  it  is  better  to 
plant  in  the  customary  manner,  and  do  not  cut  until  the  grains 
begin  to  glaze,  for  at  this  point  the  grains  have  reached  a  high 
feeding  value.  Naturally  the  amount  obtained  will  vary  with 
the  soil,  etc.  It  will  run  from  seven  to  twenty-five  tons  to  the 
acre;  the  seven  tons  being  obtained  from  a  poor  sandy  soil. 

FEEDING   ENSILAGE. 

About  forty  pounds  daily  to  every  cow  is  a  fair  ration. 
We  do  not  give  this  substance  alone,  but  supplement  it  with  a 
little  of  some  nitrogenous  food  stuff,  like  bran  or  cotton  seed 
meal.  Do  not  forget  that  ensilage  made  from  corn  must  nat- 
urally give  you  a  food  stuff  lacking  in  the  peculiar  properties 
of  cotton  seed  meal,  and  consequently  some  such  substance 
must  be  added. 

DISCUSSION   ON   THE   VALUE   OF   ENSILAGE. 

There  are  at  this  writing,  many  thousand  silos  in  use 
throughout  the  United  States.  They  have  generally  met  with 
the  approval  of  the  farmers  using  them.  At  the  Silo  Conven- 
tion, held  at  Cleveland,  March,  1889,  it  was  estimated  that 
5000  silos  would  be  built  in  Wisconsin  during  the  year.  Natur-' 
ally  there  are  some  who  are  in  doubt  as  to  the  value  of  ensilage 
and  in  order  that  both  sides  of  the  ensilage  question  might  re- 
ceive proper  recognition  we  append  the  following  able  article 
written  by  Prof.  J.  W.  Sanborn,  late  Director  of  the  Missouri 
Experiment  Station. 

Geneva,  N.  Y.,  Dec.  30,  1889. 
Prof.  A.  E,  Menke, 

Dear  Sir  :  Your  letter  reached  me  at  this  place,  where  I 
am  engaged  at  Institute  work  under  the  auspices  of  the  New 
York  State  Agricultural  Society. 

The  position  touching  ensilage,  held  by  me,  and  to  which 
you  refer,  is  rather  a  negative  one,  and  grew  wholly  out  of  the 
belief,  which  now  has  passed  into  one  of  virtual  demonstration, 
that  in  the  earlier  days,  and  is  even  yet,  partly  true,  the  reasons 
urged  in  favor  of  the  silo  were  gross  exaggerations  of  its  merits. 
The  true  merits  of  the  silo  are  now  so  well  known  and  so  far  en  - 
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GROWING   CORN    FOR    ENSILAGE. 

Plant  the  corn  in  the  usual  way.  It  is  advisable  to  use 
some  variety  like  White  Giant  Normandy,  B.  &  W.,  Prince 
Charles  or  Red  Cob  Ensilage.  The  mistake  was  formerly  made 
by  planting  very  thickly  with  the  result  that  a  large  amount  of 
stalks  and  leaves  were  obtained,  but  extremely  small  ears. 
Since  the  grain  is  highly  nutritious,  any  plan  that  serves  to  di- 


Agricultural  Experiment  Station.  75 

minish  its  quantity  is  injudicious;,  consequently,  it  is  better  to 
plant  in  the  customary  manner,  and  do  not  cut  until  the  grains 
begin  to  glaze,  for  at  this  point  the  grains  have  reached  a  high 
feeding  value.  Naturally  the  amount  obtained  will  vary  with 
the  soil,  etc.  It  will  run  from  seven  to  twenty-five  tons  to  the 
acre;  the  seven  tons  being  obtained  from  a  poor  sandy  soil. 

FEEDING   ENSILAGE. 

About  forty  pounds  daily  to  every  cow  is  a  fair  ration. 
We  do  not  give  this  substance  alone,  but  supplement  it  with  a 
little  of  some  nitrogenous  food  stuff,  like  bran  or  cotton  seed 
meal.  Do  not  forget  that  ensilage  made  from  corn  must  nat- 
urally give  you  a  food  stuff  lacking  in  the  peculiar  properties 
of  cotton  seed  meal,  and  consequently  some  such  substance 
must  be  added. 

DISCUSSION   ON  THE   VALUE   OF   ENSILAGE. 

There  are  at  this  writing,  many  thousand  silos  in  use 
throughout  the  United  States.  They  have  generally  met  with 
the  approval  of  the  farmers  using  them.  At  the  Silo  Conven- 
tion, held  at  Cleveland,  March,  1889,  it  was  estimated  that 
5000  silos  would  be  built  in  Wisconsin  during  the  year.  Natur-' 
ally  there  are  some  who  are  in  doubt  as  to  the  value  of  ensilage 
and  in  order  that  both  sides  of  the  ensilage  question  might  re- 
ceive proper  recognition  we  append  the  following  able  article 
written  by  Prof.  J.  W.  Sanborn,  late  Director  of  the  Missouri 
Experiment  Station. 

Geneva,  N.  Y.,  Dec.  30,  1889. 
Prof.  A.  E,  Menke, 

Dear  Sir  :  Your  letter  reached  me  at  this  place,  where  I 
am  engaged  at  Institute  work  under  the  auspices  of  the  New 
York  State  Agricultural  Society. 

The  position  touching  ensilage,  held  by  me,  and  to  which 
you  refer,  is  rather  a  negative  one,  and  grew  wholly  out  of  the 
belief,  which  now  has  passed  into  one  of  virtual  demonstration, 
that  in  the  earlier  days,  and  is  even  yet,  partly  true,  the  reasons 
urged  in  favor  of  the  silo  were  gross  exaggerations  of  its  merits. 
The  true  merits  of  the  silo  are  now  so  well  known  and  so  far  en  - 
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ters  into  the  calculations  of  farmers,  that  I  am  not  aware  that 
any  special  good  can  now  be  accomplished  by  any  attempt  on 
my  part  to  keep  before  the  public  the  demerits  of  the  silo.  I 
will  merely  state  briefly  the  merits  and  demerits  of  the  silo  as  I 
understand  them,  and  without  any  elaboration  or  attempt  at 
demonstration  of  the  position  taken. 

On  the  negative  side  I  observe  (^) :  That  in  perfect  dry- 
ing there  is  no  loss  of  digestibility  or  in  food  value,  so  far  as  the 
World's  experiments  show.  (^)  That  in  the  silo,  food  loses  by 
fermentation,  in  actual  weight,  and  in  rotted  or  spoiled  matter, 
20  per  cent,  and  upwards,  even  to  30  per  cent.  In  the  dry  at- 
mosphere of  New  Hampshire  and  Missouri  I  have  found  that  1 
can  store  corn  fodder  in  the  barn  with  less  loss  than  in  the  silo. 
(^)  The  building  for  the  storage  of  a  ton  of  dry  matter  in  air 
dry  form  costs  less  than  it  does  for  a  ton  of  dry  matter  in  the 
form  of  green  food.  (^)  It  costs  slightly  less  to  harvest  food 
in  the  air  dry  state  than  it  does  in  the  green  state.  (^)  It  costs 
less  to  feed  out  the  dry  food  than  it  does  the  green  food,  for  the 
green  food  is  1600  pounds  of  water  for  every  ton.  This  has  not 
only  to  be  put  into  the  silo,  but  it  has  to  be  carried  to  the  stock 
in  a  basket,  or  is  by  the  average  farmer;  each  basket  of  ensil- 
age to  be  shoveled  in  contains  forty  pounds  of  water  for  every 
fifty  pounds  handled.  (/)  In  the  process  of  fermentation  or  slow 
burning  in  the  silo,  in  addition  to  the  material  actually  burned  up 
and  spoiled,  there  is  a  conversion  of  food  into  other  and  very 
doubtful  products;  for  instance,  proteine  is  in  part  converted 
back  into  amides,  from  which  it  was  organized;  carbohydrates 
are  tra.nsformed  into  acids,  and  other  changes  made  that  are  in 
all  probability  injurious.  The  growth  of  stock  is,  I  believe,  like 
the  milk  of  cows,  of  a  more  watery  or  of  less  substantial   order. 

On  the  reverse  side  of  the  silo  question  there  are  some  pos- 
itive virtues;  they  are:  ist.  The  fact  that  they  are  in  a  large 
increase  and  insurance  against  the  influence  of  very  rainy  sea- 
sons. For  the  most  of  the  country,  I  believe  that  the  loss  by 
burning  in  the  silo  is  greater  than  this  loss.  There  are  some 
parts  of  the  country  where  it  is  claimed  that  fodder  corn  cannot 
be  saved  because  of  the  humid  atmosphere.     In  such  a  case  the 
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silo  would  have  a  more  decisive  value.  2d.  Ensilage  is  a  more  . 
palatable  food  than  the  same  food  in  the  dry  state.  The  true 
and  pivotal  value  of  ensilage  is  wrapped  up  in  this  factor.  This 
has  not  been  recognized  by  its  advocates.  They  have  ascribed 
its  value  to  the  fact  that  it  is  a  green  food,  to  the  assumption, 
(a  wrong  one)  that  its  fermentation  in  the  silo  increased  its  di- 
gestibility and  to  various  other  illy  considered  reasons. 

Eighteen  pounds  of  hay  is  the  maintenance  ration  of  a  looo 
pound  cow.  When  twenty-four  pounds  are  given,  six  pounds 
go  to  production,  or  25  per  cent,  of  the  food  is  productive  of 
milk.  When  thirty  pounds  are  eaten,  40  per  cent,  of  the  total 
food  goes  to  growth.  Palatable  foods  induce  large  consump- 
tion and  thereby  increases  the  ratio  of  the  total  food  given  that 
enters  into  growth  or  milk.  When  a  palatable  food  is  fed  and 
becomes  additional  to  what  otherwise  would  have  been  eaten,  it 
becomes  abnormally  valuable,  inasmuch  as  it  then  practically 
bears  none  of  the  task  of  support  of  the  cow  that  must  be  made 
before  milk  or  growth  can  occur.  This  most  valuable  function 
ensilage  performs.  I  doubt  whether  we  can  afford  to  stand  20 
or  more  per  cent,  of  loss  that  has  been  reported  up  to  date. 
Probably  the  better  silos  into  which  ensilage  has  been  put  un- 
der the  best  modern  conditions  will  now  show  a  loss  of  but  1 5 
per  cent.  If  so,  this  brings  the  silo  upon  debatable  ground  for 
many  farmers.  It  may  be  the  case  that  conditions  may  yet  be 
secured  under  which  the  loss  is  but  10  per  cent.  If  it  does  oc- 
cur then  I  shall  feel  like  advocating  the  use  of  the  silo  for  a 
large  number  of  farmers,  especially  in  dairy  districts  and  where 
food  is  high.  This  winter's  work  will  practically  settle  the 
status  of  the  silo.  Very  respectfully, 

J.  W.  Sanborn. 
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ConoN  Seed  Hulls  as  a  Food  Stuff. 


A.  E.  MENKE. 


In  May,  1889,  we  published  the  first  bulletin  issued  on 
this  subject,  and  since  that  date,  both  the  Tennessee  and  Texas 
Stations  have  issued  reports  on  the  subject,  which  in  the  main, 
agree  with  our  results.  The  Texas  feeding  gave  results  some- 
what higher  than  ours,  but  on  examination  it  will  be  found 
that  they  fed  a  larger  quantity  of  meal  than  we  did,  their  aver- 
age ration  throughout  the  feeding  being  16,^2  pounds  of  hulls 
and  6,^j  pounds  of  meal  to  each  head,  resulting  as  follows: 

Total  pounds  gains  of  six  steers,  12 10. 

Cost  of  gain  per  pound,  (hulls  $3  per  ton,  meal  $20), 
3.63  cents. 

Gain  per  cwt.,  27.2  pounds. 

Average  daily  gain,  3.41  pounds. 

In  order  to  make  this  kind  of  feeding  pay,  you  must  put 
on  about  200  pounds. 

Steers  weighing  from  800  to  900  may  now  be  purchased 
at  i^  cents.  They  sell,  weighing  1000  to  iioo  at  about  2^ 
cents,  providing  they  have  the  corn  fed  appearance  that  this 
mode  of  feeding  imparts. 

A  900  pound  steer  at  i^c  costs $13   50 

200  pounds  gain  costs  (meal  $15.  ton,  hulls  $2) 5   26 


Total :$i8  76 

IIOO  pounds  at  2i/<2C.  costs  $27.50,  leaving  a  gain  of 
$8.74  on  each  head,  from  which  must  be  subtracted,  freight 
about  $3.00,  from  Little  Rock  to  St.  Louis;  interest  on  capital, 
etc.,  so  that  at  present  prices  the  profit  is  not  very  big.     Fur- 
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'Our  feeding  experiments  did  not  make  as  good  a  showing. 
.  Particulars,  we  refer  to  bulletin  9.  We  reproduce  the  de- 
P^^on  of  the  manner  of  feeding  at  the  mills  as  it  is  quite  in- 

'  u  ^  ^^^  manufacture   of  cotton   seed  oil.   one  ton  of  seed 
^        ^^  gallons  of  oil,  700  pounds  of   meal,  and  900  pounds 
^'      The  hulls  formerly  used  for  fuel,   are  now   generally 
^tock  at  the  various  oil  mills. 

kittle  Rock  the  methods  employed  are:     After  coming 
/.ff  the  c^         t.  1  .  ,     ,  . 

^  ^i"s,  the  cattle  are   put  m  open  yards   for  some  time 

(B        3o  day$),  to  become  accustomed  to  feeding,  and  to  re- 
COVCi  *AOtti  the  fever  of  shipment,    which  is  always  present,  es- 
OCCV^y  ^^  those  brought  from   Texas.     This   condition  is  ac- 
cotnpa^ic^  by  high  colored  urine.     It  does  not  prove  serious. 
The  diet  at  the  start  is  four  pounds  of  meal  and  about  twenty- 
three  pounds  of  hulls.     The  regular  ration  later  is  eight  pounds 
of  meal  and   twenty-five  pounds  of  hulls  per  diem     This  is  fed 
half  morning  and  evening.     Hay  is  given  once  a  week;   if  ma- 
nure becomes  abnormally  soft  the  hay  is  increased.     A  con- 
stant supply   of  fresh  well  water   raised    by    steam    pumps    is 
on  hand.     The   water   troughs  are  frequently  cleaned  of  algae, 
which  collects  on  the  bottom  and   sides.      Salt  is   always   ac- 
cessible.     The     period     of    feeding     is    about    four  months. 
About  one  per  cent,  of  the  cattle  scour,  but  there  is  no  fatality 
from  this  cause;   it  is  atributed  to  the   meal  and  not  to    the 
hulls.     Scouring  cattle  are  treated  by  turning  out  of  the  sheds 
into  the  yard;   they  are  given  hay  and  less  meal,  but  the  ordi- 
nary ration   of   hulls    is    continued ;    perfectly    fresh  water    is 
supplied.       The    duration    of    scouring    is   one  or  two  days. 
Some  animals  may  continue  quite  loose  in  the  bowejs,  and  yet 
gain  in  weight.     There  is  no  recurrence  of  the  diarrhoea.     The 
cattle  are  released  and  turned  into  the  open  yards  for  a  week 
or  two  before  shipment  and  fed  the  same  rations  as   before  in 
troughs.     They  generally,   under  these   circumstances,  feed  at 
night   and    lie  during  the  day. Cattle   are  weighed    on    arrival 
and  departure.     None  are  fed    during   the   summer   months. 
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They  sell  in  Chicago  for  the  full  price  of  Texas  fed  cattle  of 
the  best  grade,  and  pass  tor  corn  fed  steers. 

There  is  no  trouble  shipping  north  from  Texas  fever  regu- 
lations.    They  were  bought  by  an  agent  in  lots  during  the  fall 
and  winter.     The  best  Texas  cattle  being  purchased,  averaged 
in  weight  from   850  to  950  pounds,  and  cost,  including  ship- 
ment, about  $25  a  head.    These  figures  were  high.     The  weight 
of  the  cattle  when  shipped  averaged  1699  pounds  for  the  larg- 
est, and  1 141  for  the  balance.     The  age  preferred  for  buying 
is  4  to  6  years.     They  are  nearly  all  shipped  to  Chicago.     The 
monthly  gain  of  those  that  did  well  was  about  75  pounds.     The 
general  average  is,   in  our  opinion,  not  over  35  to  40  pounds. 
There  is  no  refuse  of  food.      If  the  cotton  seed  hulls  are  stored 
they  sweat  and  spoil  and  are  not  fit  for  use.     They   must  be 
fresh    or   will   cause    scouring.     They    will  never  keep    stored 
over  two  months.     The  meal  should  be  bright  yellow  and  free 
from  large  black  particles.     The  hull  should  not  contain  seed. 
On  examination  of  the  cattle  by  our  veterinarian.  Dr.  Dinwiddie, 
he   states  that  the  cattle  were  in  good  health  and  one  lot  ready 
for  shipment  were  equal  to  the  average  condition  of  northern  stall 
wintered  cattle.     None  of  them  were  in  poor  condition.    There 
had   been  very  little  fatality  or  disease.      One  had  lumpy  jaw. 
Three  that  died  on    post  mortem  showed  the  cause  to   have 
been  pleuro-pneumonia  brought  on  by  over  exposure.     It  was 
found  that  cattle  fed  in  the  open  took  more  food  to  get  equal 
results.     Consequently  shed    feeding   was  adopted.       We   fed 
four  head  at  F'ayetteville  in  a  preliminary  test  with   somewhat 
discouraging  results,  and  had  intended  continuing  the  tests  at 
the    Little   Rock    mills  this   fall   as  soon   as  they  commenced 
feeding;    they  have  however  for  some  reason  not  as  yet  com- 
menced, and,  consequently  we  must  wait.     In  the  mean  time 
we  are  making  experiments  feeding  hulls  and   meal  to   young 
calves  with  the  results  as  tabulated. 
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A  most  important  piece  of  information  came  to  us  that 
packers  were  avoiding  and  some  refusing  stock  fed  on  cotton  seed 
products,  alleging  that  it  makes  a  meat  that  neither  keeps  nor 
cures  as  well  as  meat  from  corn  fed  animals.  This  being  of 
great  interest  to  Arkansas  feeders,  we  are  feeding  stock  of 
different  kinds  in  this  way  so  that  at  the  proper  time  we  will 
have  them  subjected  to  such  expert  judgement  and  tests  as  will 
effectually ' settle  the  question. 


Horticultural  Department. 


E.    S.    RICHMOND,    A.    F.    CORY. 


STRAWBERRIES. 

It  is  our  object  in  this  report  to  give  an  account  in  a  con- 
densed form,  of  the  different  varieties  of  Strawberries  growing 
on  the  Experiment  Station  grounds. 

The  results  given  are  only  for  the  year  '89,  the  plants  being 
set  in  the  Spring  of  1888.  The  soil  is  a  sandy  loam,  and  was 
fertilized  with  three  hundred  pounds  of  Kainit  and  three  hun] 
dred  and  fifty  pounds  of  Nitrate  of  Soda  to  the  acre.  They 
were  grown  in  matted  rows  and  covered  during  the  winter  with 
forest  leaves;  in  the  spring  the  leaves  were  raked  off  the  plants, 
where  they  were  so  thick  as  not  to  allow  the  plants  to  grow  up 
through  them,  and  left  between  the  rows  to  serve  both  as  a 
mulch  and  to  keep  the  berries  out  of  the  dirt. 

TIME   TO    PLANT. 

The  plants  can  be  set  either  in  the  spring  or  fall ;  if  set  by 
the  first  of  September  they  will  yield  enough  the  next  spring 
to  pay  for  the  extra  labor  required. 
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PLANTING. 

The  first  thing  essential  to  success  is  to  have  the  ground 
well  prepared  before  setting  the  plants.  Deep  plowing  and 
thorough  pulverization  is  quite  necessary.  When  ready  to 
plant  take  a  plow  and  mark  off  the  ground,  making  the  rows 
3^  or  4  feet  apart.  Take  a  knife  and  cut  off  the  dead  leaves 
and  trim  the  roots  back  to  about  three  inches.  Avoid  using 
old  plants,  as  their  roots  are  usually  partially  dead  and  they 
will  not  start  like  good  healthy  young  ones.  Place  them  in  a 
convenient  vessel  with  sufficient  water  to 
cover  the  rootis.  In  setting  the  plant  be 
careful  that  the  roots  do  hot  become 
bunched  up  as  in  Fig.  2,  but  spread  them 
out  evenly  in  all  directions;  draw  the  loose 
earth  over  the  roots  and  press  it  firmly 
about  them.  Fig.  i  is  an  example  of  a 
plant  with  the  roots  spread  out  and  set  in 
the  proper  way. 

Figure  i 


Figure  2.  Figure  3.  Figure  4. 

Be  careful  that  the  plant  is  in  the  earth  to  the  proper 
depth.  Fig.  3  represents  a  plant  with  the  crown  covered 
up  with  earth.  Plants  set  in  this  manner  will  be  smothered  if 
the  weather  is  wet. 

Fig.  4  represents  a  plant  set  too  shallow  and  is  equally  as 
bad  as  setting  too  deep ;  too  much  of  the  plant  is  exposed  to 
the  air  and  it  will  soon  wither  and  die. 

All  weeds  should  be  kept  down  from  the  very  first ;  once 
let  them  get  a  start  in  the  row  and  they  will  have  to  be  removed 
with  a  hoe  or  by  hand. 
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The  distance  apart  in  the  row  to  plant  them  varies  with 
different  varieties.  A  variety  producing  many  runners  may  be 
set  two  feet  or  more  apart,  while  a  variety  producing  few  run-^ 
ners  should  be  set  about  one  foot  apart. 

BLOSSOMS. 

Strawberry  blossoms  are  divided  into  two  classes :     Firsts 
Staminate  or  perfect  flowering,  as  in  Fig.  5,  and  second.  Pistil- 
late, or  imperfect  flowering,  as 
in    Fig.    6.       The,    so    called,. 
Staminate  varieties   have   both 
stamens  (male  organs)  and  pis- 
,tils    (female  organs),   and    are 
1    —  f    —         therefore    self-fertilizing.       The 

Figures,  Figure  b.       Pistillate  Varieties  have  no  sta- 

mens and  must  have  some  perfect  flowering  variety  set  every 
fourth  or  fifth  row  to  fertilize  them.  All  Pistillate  varieties  are 
marked  thus:      (P). 

VARIETIES. 

Atlantic,  Fig, J — Medium  in  size; 
berry  firm  and  good ;  first  picking  May 
10;  last  picking  June  10;  prolific; 
slightly  affected  by  leaf-blight. 

Belmont — Berry  large  and  firm  ; 
quality  poor;  first  picking  May  10; 
last  picking  June  7;  not  prolific; 
leaf-blight  affects  it  very  little. 

Bidwell — Large  and  irregular  ;^ 
berry  firm ;  quality  poor ;  first  pick- 
ing May  8 ;  last  picking  May  30 ;  not 
prolific ;  this  variety  set  a  very  heavy 
crop  of  berries,  but  many  of  them 
failed  to  develope ;   leaves  blight  a  little. 

Big  Bob  (P) — Large;  berry  firm  and  quality  fairly  good; 
first  picking  May  1 5  ;  last  picking  May  30 ;  not  prolific ;  slightly 
affected  by  leaf-blight. 


Figure  7. 
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BubachNo,  5(P),  Fig, 8— LdiVg^ 
and  moderately  firm ;  quality  good ; 
first  picking  May  1 1  ;  last  picking 
June  ID;  is  the  best  bearer  in  our 
collection,  and  the  berries  remam 
uniformly  large  throughout  the 
bearing  season;  is  just  noticeably 
affected  by  the  leaf-blight. 

Captain  Jack,  Fig.  g — Medium 
in  size ;  berry  firm  and  good ;  first 
picking  May  1 1 ;  last  picking  June 
5  ;  prolific ;  slightly  affected  byjleaf- 
blight. 

Charles  Downing — Large ;  rath- 
er soft;  good;  first  picking  May 
II ;  last  picking  June  10;  prolific; 
slightly  affected  by  leaf-blight. 

Champion — Size  medium;  soft; 
good;  first  picking  May  10;  last 
picking  May  30;  not  prolific; 
slightly  affected  by  leaf-blight. 

Crescent    (P) — Size     medium; 
moderately  firm ;  fair  quality ;  first 
picking  May  8  ;    last  picking  June 
7;  prolific;  blighted  slightly. 

Crimson  Cluster  (?) — Size  medium;  moderately  firm 
and  fair  quality;  first  picking  May  8 ;  last  picking  June  10; 
prolific;  free  from  leaf-blight. 

Crystal  City — Small ;  soft  and  poor  quality ;  first  picking 
May  2  ;  last  picking  May  8  ;  not  prolific ;  leaves  are  blighted  a 
little. 

Cumberland,  or  Jumbo — Large ;  soft ;  good ;  first  picking 
May  10;  last  picking  June  5 ;  not  prolific;  slightly  affected  by 
Jeaf-blight. 

Daniel  Boone — Large ;  firm  and  good ;  first  picking  May 
11 ;  last  picking  June  3  ;  prolific;  slightly  affected  by  leaf-blight. 


Figure  q. 
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Early  Canada — Medium;  firm  and  good;  first  picking 
May  4;  last  picking  May  25  ;  not  prolific;  slightly  affected  by 
leaf-blight. 

Glendale — Medium ;  firm ;  poor ;  first  picking  May  6 ;  last 
picking  June  3 ;  not  prolific;  slightly  affected  by  leaf-blight. 

Harfs  Minn, — Small;  soft; 
good;  first  picking  May  10; 
last  picking  May  24;  not  pro- 
lific; slightly  affected  by  leaf- 
blight. 

Henderson  —  Medium  ;    firm 
and  good ;  first  picking  May  1 5  ; 
last  picking  May  31;   not   pro- 
lific; very  little  leaf-blight. 
James    Vick — Medium  ;    firm 
Figure  10.  and    good;    first    picking    May 

last  picking  June  10;  prolific;  no  leaf-blighf 
Jersey  Queen  (P) — Small;   soft;  good;  first  picking  May 
last  picking  June  3 ;  not  prolific;  a  little  leaf-blight. 
Jessie,  Fig.  10 — Large,  firmjand  good;  first  picking  May 
last  picking  May  31 ;  prolific ;[a  little  leaf-blight. 

Jewell  (P),  Fig.  11 — Large; 
rather  soft;  good;  first  picking 
May  1 5  ;  last  picking  May  24 ;  not 
prolific;  no  leaf-blight, 

Kentucky  —  Medium ;  soft; 
good;  first  picking  May  10;  last 
picking  June  10;  prolific;  no- 
leaf-bhght. 

Legal  Tender —  Large,    good 

and  firm ;   first  picking  May    10 ; 

last  picking  June  3  ;  prolific;  very 

Figure  n.  little  leaf-blight. 

Mam,  Seedling — Large,  soft  and  good;   first  picking  May 

last  picking  June  10;  not  prolific;  slightly  affected  by  leaf- 


I3i 


10; 


15; 
blight. 
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Manchester — Medium;  moderately  firm;  poor;  first  pick- 
ing May  8 ;  last  picking  June  7 ;  not  prolific ;  very  little 
leaf-blight. 

May  King,  Fig.12. — Large;  mod- 
erately firm ;  good  ;  first  picking  May 
6;  last  picking  June  10;  prolific;  no 
leaf-blight. 

Monarch — Large,  soft  and  good; 
first  picking  May  10;  last  picking 
June  3  ;  prolific;  very  little  leaf-blight. 
Mt,  Vernon — Medium;  soft;  poor; 
first  picking  May  15;  last  picking 
June  10;  prolific;  slightly  affected  by 
leaf-blight. 

Figure  12.  Miner — Medium;   soft;    fair  qual- 

ity; first  picking  May  18;   last  picking  May  30;   not  prolific; 
no  leat-blight. 

Mrs.  Garfield  (T) — Medium;  firm;  fair  quality;  first 
picking  May  14;  last  picking  June  10;  not  prolific;  a  little 
leaf-blight. 

Old  Ironclad — Medium ;  firm ;  good ;  first  picking  May  7  ; 
last  picking  May  24;  not  prolific;  a  little  leaf-blight, 

Parry — Medium ;  soft ;  good ; 
first  picking  May  1 1 ;  last 
picking  June  5  ;  not  prolific ; 
slightly  affected  by  leaf-blight. 
Piper — Medium  ;  soft ;  fair 
quality ;  first  picking  May  1 5  ; 
last  picking  June  7;  prolific; 
a  little  leaf-blight. 

President  Lincoln  —  Small 
and  rather  soft;  poor;  first 
picking  May  15;  last  picking 
Junes;   prolific;   a  little  leaf- 

Fignre  13.  blight. 

Prtmo — Medium;  firm;  poor;  first  picking  May  13;  last 
picking  June  3  ;  not  prolific;  some  leaf-blight. 
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Prince  of  Berries-^lHed'wim ;    firm ;    good ;    first   picking 
May  IS  ;  last  picking  June  3  ;    prolific;  some  leaf-blight. 

Sharpless,  Fig,  ij — Large,  firm  and    good ;   first  picking 
May  1 1 ;   last  picking  June  3  ;  prolific;  a  little  leaf-blight. 

Warner — Of  this  variety  we  have  but  a  few  plants  and 
they  were  unproductive. 

Wilson,  Fig,  14. — Small ^  firm;  fair 
quality ;  first  picking  May  8  ;  last  picking 
June  3 ;  prolific;  quite  badly  affected  by 
the  leaf-blight. 

Windsor  Chief  (P)  —  Small  soft; 
good;  first  picking  May  9;  last  picking 
June  3;  not  prolific;  some  leaf-blight. 

The  varieties  given  below  were  planted 
in  the  spring  of  '89,  therefore  we  can  only 
Fi^re  14.  give  condition  of,  plants  as  taken  from  our 

field  notes  of  July  15.     The  notes  on  leaf-blight  were  taken  at 
the  same  time  for  all  the  varieties. 

Bubach  No.  ij2  (P) — Has  made  a  good  growth  and   is 
free  from  leaf-blight;   plants  all  alive. 

Burt — Looks  well;   has  some  leaf-blight;   86  per  cent,  of 
plants  alive. 

Carmichael — A  poor  growth ;  has  some  leaf-blight ;  plants 
all  alive. 

Clara — Looks  well ;  some  leaf-blight ;  plants  all  alive. 
Clingto   (P) — A   good   growth,   some  leaf-blight;   plants 
all  alive. 

Cloud  (P) — Looks  well;  some  leaf-blight,  plants  all  alive. 
Daisy — Has  made  a  good  growth ;   some  leaf-blight ;   93 
per  cent,  alive. 

Eureka  (P) — Has  made  a  good  growth ;  some  leaf-blight; 
92  per  cent,  alive. 

Candy's  Pride — Looks  well;   some  leaf-blight;   plants  all 
alive. 

Gold  (P) — Has  made  a  good  growth;    no  leaf-blight;  95 
per  cent,  of  plants  alive. 

Gypsy — Has  done  well ;  some  leaf-blight ;  88  per  cent,  alive. 
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Haverland  (P) — Has  made  a  good  growth ;  no  leaf-blight ; 
97  per  cent,  of  plants  alive. 

Hoffman — A  good  growth;  some  leaf-blight;  93  per  cent, 
of  plants  alive. 

Lady  Rusk  {Y) — Looks  well;  no  leaf-blight;  90 per  cent, 
of  plants  alive. 

Logan  (P) — Looks  well;  no  leaf-blight;  47  percent,  alive. 
This  variety  was  planted  where  there  had  been  an  old  manure 
pile,  and  in  May  quite  a  number  of  larvae  of  the  May  Beetle 
were  found  about  the  roots,  which  accounts  for  the  low  percent- 
age of  live  plants. 

Louise — A  good  growth;  some  leaf-blight;  plants  all  alive. 

Miami  (P) — A  good  growth;  some  leaf-blight;  85  per 
cent,  of  plants  alive. 

Monmouth — A  good  growth;  some  leaf-blight;  95  per 
cent,  of  plants  alive. 

Ohio  (P) — Has  made  a  good  growth;  some  leaf-blight; 
95  per  cent,  of  plants  alive. 

Ontario — Has  made  a  good  growth;  some  leaf-blight; 
plants  all  alive. 

Parker  Earle — A  good  growth;  some  leaf-blight;  85  per 
cent  of  plants  alive. 

Pearl — A  good  growth;  some  leaf-blight;  96  per  cent,  of 
plants  alive. 

Warfield  No,  2  (P) — Has  made  a  good  growth;  is  free 
from  leaf-blight;  93  per  cent,  of  plants  alive. 
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BRANCH  STATION  AT  PINE  BLUFF. 


NAME  OF   VARIETY. 


Atlantic May 

Bidwell May      4 

Big  Bob  (P) No  Berr 

BubachNo.  5  (P;..  May 

Chas.  D,owning May      4 

Champion May      6 

Crescent  (P) April  24 

Crimson  Cluster  (P),  April  27 

Crystal  City jApril  20 

Daniel  Boone |  April  27 

Early  Canada JApril  20 


0( 

H 
c/i 

as 


May 
May  I 
May  I 
May  I 
April  27 
April  24 
April  24 
May     4 


May 
May 

ies 

May 
May 
May 
May 
May 
May 
May 
May 
June 
une 
May 
May 
May 
May 
May 
May 
June 
May 


31 


Good 
Poor  . 


Large 

Medium  . 


May 
April  27 
April  27! May 
May      4iMay 
26 1  June 


1 1  June 
6{June 
elMay 


Good 
Poor  . 
-   i( 

Good 

Poor  . 
Fair... 
Poor  . 


May 
May 
May 
May 
May 


Large  .... 
Medium  . 

Small 


<  C 


Firm- 


Large  

Medium  . 
Large  .... 
Medium  . 
Small 


Fair- 
Poor 
Fair... 


Good 
Poor  . 
Good 
Poor  . 
Fair... 


Poor 


Good 


Medium 


Large 

Medium  . 

Large 

Medium 


Soft.... 
cc 
(( 

Firm... 
i< 

Soft.... 

It 

Film... 
i( 

Soft.... 


EFFECT    OF    THB. 

LEAF  BLIGHT 

ON 

PLANT. 


Some  leaf-blight 
No  leaf-bligfat 


No  leaf-blight 
Badly  affected 
Slightly    affected 
No  leaf-blight 
No  leaf-blight 

Slightly  affected 
t(  ti 

Badly  afiEected 


Large 

Medium  . 


Firm.. 
Soft... 
Firm.. 
Soft ... 


Slightly  affected 


Large 
Medium 


I  Firm... 
ISoft... 

.'Firm.. 


Finch  Seedling 

Glendale  

Hart's  Minnesota 

Henderson 

James  Vick 

Jersey  Queen  (P).. 

*Jessie 

Jewell  (P) 

Jumbo  (CumberPd) 

Kentucky 

Legal  Tender . 
Mm.  Seedling. 

May  King 'May 

Miner 1  

Monarch May 

Mt.  Vernon »  May 

Mrs.  Garfield  (Pj.-.jMay 

Old  Ironclad i- , 

Parry I  May      4 

Piper April  27 

President  Lincoln  ..May      4 

Primo jMay      6 

Prince  of  Berries....  May      2 

Wilson April  27|May 

Windsor  Chief    (P)!May      2|May 

*The  Jessie  blossomed  profusely  but  the  berries  did  not  set  well. 

In  ho  case  was  the  exact  yield  of  any  of  these  varieties  de* 
termined,  but  judging  from  general  appearance  we  would  say 
that  the  Early  Canada,  among  the  early,  and  the  Bubach  No.  5 , 
among  the  late  varieties,  yield  better  than  any  other;  and  that 
the  Crescent,  Wilson,  May  King,  Atlantic  and  Crimson  Cluster 
gave  the  next  best  yields  in  th^  order  named. 


Badly  affected 

Small iSlightly  affected 

Large |Soft ....'     "  " 

Medium  ..j  *'        |     "  " 

Small ,Firm.,.;Badly  affected 

Medium  ..  Soft... 

Small .Firm.. 

Medium  ..    " 


Slightly  affected 
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The  failure  of  the  Big  Bob  to  produce  berries  was  probably- 
due  to  the  fact  that  no  staminate  variety  blooming  at  the  same 
time  was  very  near  it. 

VARIETIES  PLANTED  SPRING  OF   1889. 


VARIETIES. 


EFFECT  OF  LEAF- 
BLIGHT 
ON  PLANTS. 


CHARACTER 


>  J 

2S. 


Slightly  affected . 


«c 


Burt Slightly  affected.. 

BubachNo.  132  (P) 1     •«  '* 

Carmichael 'Badly  affected  .. . 

Qara I     «*  *« 

Clingto  (P) 

Daisy 

Eureka  (P) 

Candy's  Pride 

Gold  (P) 

Gypsy 

Haverland  (P) 

Hoffman » 

Logan  (P)  

Louise 

Miami  (P) 

Mammoth 

Ohio  (P) 

Ontario 

Pearl 


Good- 


Poor  . 
Good. 


Poor  . 
Good. 

Poor  . 
Good. 


Poor 


93 
80 
86 
100 
100 
100 
100 
100 
xcx> 

42 

100 
100 

92 

86 
92 
100 
100 
92 
57 


SWEET  POTATOES. 

A  plat  of  ground  containing  one-tenth  acre  was  taken  and 
set  with  Southern  Queen  sweet  potatoes.  One-fourth  of  this 
was  fertilized  with  six  pounds  dried  blood  and  five  pounds  nitrate 
of  soda  and  yielded  265  pounds  of  potatoes.  The  second  fourth 
was  fertilized  with  six  po.unds  cotton  seed  meal  and  five  pounds 
of  Kainit,  and  yielded  239  pounds  of  potatoes.  The  third 
fourth  was  fertilized  with  four  pounds  acid  phosphate,  three 
pounds  dried  blood  and  two  pounds  Kainit  and  yielded  233 
pounds  of  potatoes.  The  remaining  fourth  was  left  unfertilized 
and  yielded  256  pounds  of  potatoes. 

A  second  plat  of  one-twentieth  acre  was  taken  and  planted 
with  one  row  each  of  South  Carolina,  Yellow  Nansemond,  Red 
Nansemond  and  Bermuda.  The  first  half  of  the  plat  was  fer- 
tilized with  ten  pounds  of  wheat  bran  and  four  pounds  of  Kainit. 
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The  other  half  was  unfertilized.     Each  row  was  thus  half  fertil- 
ized and  half  unfertilized.     The  yield  of  the  fertilized  half  was 

South   Carolina ^ 36  pounds 

Yellow  Nansemond 47       ** 

Red  Nansemond 56       " 

Bermuda 89 

The  yield  of  the  unfertilized  half  was 

South  Carolina 30  pounds 

Yellow  Nansemond 33       " 

Red  Nansemond 52       " 

Bermuda  61       *' 

It  will  be  seen  that  in  no  case  but  the  last,  when  wheat 
bran  and  Kainit' were  used,  did  the  fertilizer  make  enough  in- 
crease to  pay  for  cost  and  application  of  fertilizer. 


SEED    GERMINATION    TESTS. 


All  of  the  tests,  except  peas  and  beans,  were  conducted  un- 
der shelter;  the  temperature  ranging  from  58  to  80  degrees, 
Fahr. 

Seeds  tested  under  cloth  were  placed  between  two  layers  of 
heavy  black  cloth  and  kept  constantly  moist.  Those  planted 
in  earth  were  in  boxes,  the  earth  being  kept  constantly  moist. 

The  object  of  these  tests,  was  to  ascertain  what  per  cent,  of 
seeds  would  grow,  and  to  see  if  seeds  bought  of  different  seeds- 
men and  dealers  were  about  the  same. 

J.  C.  Vaughan's  seeds  were  received  direct  from  Chicago. 
Landreth's  seeds  were  purchased  of  a  local  dealer  in  Pine  Bluff, 
and  it  will  be  noticed  some  of  them  were  quite  poor.  Before 
buying  garden  seeds,  it  would  be  well  to  be  sure  your  local 
dealer  has  new  seeds.  L.  E.  Archais'  seeds  were  bought  direct 
from  his  seed  store  in  Fayetteville. 
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RADISH   SEEEf. 


VARIETIES. 


Cal.  Mm.  White  Winter 

Chinese  Mm.  Winter 

China  Rose  Winter 

Earliest  Carmine  Erfurt 

Early  Deep  Scarlet  Turnip 

Early  Scarlet  Turnip 

Early  White  Giant  Stuttgart 

Extra  Early  Scarlet  Globe 

French  Breakfast 

Golden  Yellow  Summer  Turnip 

Grey*s  Summer  Turnip 

Half  Long  Deep  Scarlet , 

Imperial  Chartiers 

Long  Black  Spanish 

Long  Scarlet  Short  Top 

Long  White  Naples 

Long  White  Vienna 

Olive  Shaped  White 

Olive  Shaped  Deep  Scarlet 

Round  Black  Spanish 

Scarlet  China  Winter 

Scarlet  Turnip  Non  Plus  Ultrti 

Scarlet  Turnip,  White  Tipped 

Shepherd 

Vaughan*s  Olive  Shaped  Scarlek  Short  Top.. 

White  Strausburg 

White  Turnip 

Wood's  Early  Frame ., 

Yellow  Summer  Turnip. 

Cartiers 

Early  Scarlet  Turnip 

Early  White  Turnip  Rooted > 

New  French  Breakfast 

White  Lady  Finger 


96. 
96. 

88. 
64. 
68. 
96. 
100. 
88. 
80. 
88. 

ICO. 

84. 
44. 

96. 
80. 
96. 
92. 
76. 
84. 
96. 
72. 
68. 
100. 
92. 
96. 
92. 
76. 
88. 
68. 

ICO. 

40. 
80. 
48. 
96. 


100. 

100. 
88 
84 
90. 

97 
86, 

97 
94 
95 
91 

63 
97 
91 
97 
94' 
74 
94 
93 
74. 

55 
100, 

V 

85 

97 
70 

94 
84. 
98 
96. 

^3 
81 

87 


SEEDS 
FROM 


U 

5 

to 

9 
ctf 
> 


L.   E.   Ar- 
chais, 

Fayette- 
ville,  Ark. 
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CABBAGE  SEED. 


VARIETIES. 


SEEDS  GERMINA- 
TED 


All  Seasons 

Bridgeport  Late  Drumhead 

Bucks  Co.  Flat  Dutch 

Dark  Red  Dutch 

Denmark  Drumhead 

Early  Deep  Head 

Early  Etamples 

Early  Jersey  Wakefield 

Early  Winningstadt 

Early  York 

Extra  Early  Dark  Red  Erfurt 

Extra  Early  Express 

Extra  Early  Paris  Savoy 

Filderkraut 

Fottler^s  Imperial  Brunswick  Drumhead.. 

Henderson's  Early  Summer 

Large  Late  American  Drumhead 

Luxumburg 

Marblehead  Mm.  Drumhead 

Marwin's  Savoy  

Tremium  Flat  Dutch 

Red  Drumhead 

Select  Early  Jersey  Wakefield 

Small  Early  Uhn    Savoy 

Stone  Mason 

Vaughan's  Market  Garden 

Warren's  Improved 

Improved  American  Savoy  

Premium  Large  Late  Flat  Dutch 

Large  Early  York 

Early  Jersey  Wakefield 

Fine  Red  Dutch  Pickling 

Earley  Deep  Head 

Stone  Mason , 

Bloomesdale  Earley  Drumhead 

Bloomesdale  Early  Market  

Bloomesdale  Large  Late  Flat  Dutch 

Earley  York 

Large  Late  Drumhead 

Cox's  Early  Spring 

Louisville  Drumhead 

Fottler's  Brunswick 

Cassels 


IN 


UNDER 


EARTH.  CLOTH, 


76. 
96. 
72. 
72. 
84. 
72. 
76. 
76. 
76. 
68. 
56. 
92. 
76. 
92. 
92. 
80. 
80. 
84. 
84. 
96. 
76. 
60. 
68. 
64. 
88. 
76. 
72. 
88. 
80. 
60. 
92. 
60. 
32. 
04. 
60. 

52. 
92. 
16. 
88. 
16. 
100. 
64. 
92. 


49. 
82. 


53 
79 
91. 
92. 
89. 
44. 
62. 
32. 
97. 
27. 
81. 
67. 
44. 


L.   E.   Ar- 
chais, 

Fayettc- 
villc,  Ark. 


SEEDS 


FROM 


5*-   ; 

76.   1 

67.   1 

27- 

69.  1 

74.   1 

25 

69.  i 

I-* 

72- 

& 

4*. 

c3 

89.  . 

ic 

5'-    ! 

U 

' 

c 

?*• 

C3 

> 

Landreth. 
Rochester, 

N.Y. 


J.C. 

Vaugfaan, 

Chicago, 

III. 
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TOMATO  SEED. 


VARIETIES. 


Advance . 
Alpha . 


Canada  Victor 

Cardinal 

Dwarf  Champion 

Early  Conquer 

Essex  Hybrid 

Favorite 

Golden  Queen 

Hathaway's  Excelsior  . 

■  King  of  the  Earlies 

Larjje  Round  Yellow  ... 

Livingstones  Acme 

Livingston's  Beauty 

Mayflower 

New  Peach 

Optimus 

Perfection 

Paragon 

Pear  Shaped 

Potato  Leaf 

Red  Cherry 

Red  Current ^ 

Scoville's  Hybrid 

Trophy 

Tamer's  Hybrid 

Volunteer 

White  Apple 

Yellow  Plum 

Haines  No.  64 

Acme.. 


Paragon 

Trophy 

Early  Acme 

Large  Red 

Livingston's  Beauty 

Livingston's  Perfection. 
Livingston's  Paragon 


90. 
90. 
67. 
90. 
90. 
90. 
80. 
87. 

97- 
90. 

53- 
100. 

83. 
93- 
97- 
73- 
90. 

97. 
100. 

77. 
80. 
70. 

83. 
90. 

53. 
93. 
93. 


o 

o 

'Jc 
U 


Landreth. 

Rochester, 

N.  Y. 


L.  E. 

Archais. 


96 


Second  Annual  Report  of  the 


PEAS. 


OPEN   AIR   SEED   TESTS. 


Twenty-five  seeds  of  the  'following  varieties  were  planted 
in  the  open  air : 


Abundance 

Alaska 

American  Wonder 

Black  Eyed  Marrowfat 

Blue  Peter 

Champion  of  England 

Daniel  O'Rourke 

Dwarf  Blue,  Improved 

Ever  Bearing - 

Evolution 

First  and  Best 

Horsford's  Market  Garden 

Large  White  Marrowfat 

Lightning 

Little  Gem 

Long  Island  Mammoth 

Maud  S 

McLean^s  Advance 

Phil.  Extra  Early 

Pride  of  the  Market 

Premium  Gem 

Laxton's  First  of  All 

Laxton*s  Alpha 

Tall  Gray  Sugar 

Telegraph  

Stratagem 

Yorkshire  Hero 

Champion  of  England 

Early  May 

Irish  Large  White  Marrowfat. 

Landreth's  Extra  Early 

Phil.   Extra  Early 


PER  CENT.  GER.     opp^^i;  frov 

TUT  V  ATI  MP.  bl!.i!.i)b  FKUM. 


MINATING 


15 
72 
76 
84 
80 
80 


60 
64 
64 
80 
48 
88 
76 
48 
76 

5^ 
48 

64 

36 

76 

60 

72 

44 
84 
68 


44 
76 
68 
64 


J.  C.  Vaughan, 
Chicago,  lU. 


LANDRETH, 
Rochester,  N.  Y. 
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BEANS. 


VARIETY. 

PERCENT.  GER- 
MINATING 
FIRST   PLANT- 
ING. 

PER  CENT.  GER- 
MINATING 
SECOND 
PLANTING. 

SEEDS  FROM. 

Black  Wax  

Crystal  White  Wax 

Dwarf  Golden  Wax 

Dwarf  Monf  D'  Or' 

Early  Mohawk 

Emperor  William 

Flageolet  Wax  

68 
94 
64 
84 
98 

64 
80 

64 
76 
16 

t 

62 
88 
70 
62 
92 

68 
1^ 

60 

48 

7? 
78 
72 
68 
60 

J.  C.  Vaughan. 

Giant  Red  Eye 

Improved  Valentine 

Perfection  Wax 

Refugee 

Canada  Wonder 

Long  Yellow  Six  Weeks 

White  Kidney 

White  Marrowfat 

Wardwell's  Dwf.  Kid'y  Wax 

Dwarf  German  Wax 

82 

74 
82 

Landreth. 

Red  Speckled  Valentine 
Early  Yellow  Six  Weeks 

Philadelphia, 
Pa. 

Early  Mohawk 

Valentine,  Red  Round  Pod. 

56 
70 

Ullathome  Co. 

EXPERIMENTS  WITH  VEGETABLES 

AT   PINE   BLUFF. 

The  object  of  experin^ents  with  vegetables  has  been  to  com- 
pare the  relative  earliness  and  productiveness  of  different  varie- 
ties. 

The  land  intended  for  vegetables  was  prepared  in  the  follow- 
ing manner :  Broken  to  a  depth  of  six  inches  in  January ;  in 
February  it  was  top-dressed  with  stable  manure  and  broken 
again,  this  time  to  a  depth  of  about  ten  inches.  Just  before 
putting  in  the  seeds  or  putting  out  the  plants,  whichever  the 
case  might  be,  the  land  was  top-dressed  wfth  well-rotted  farm 
yard  manure,  cotton  seed  meal  and  wood  ashes,  and  the  whole 
worked  in  with  about  two  inches  of  the  top  soil,  with  a  rake. 
All  vegetables  were  planted  in  beds  and  cultivated  with  the  hoe. 

PEAS. 

The  following  table  gives  the  results  of  experiments  with  En- 
glish Peas.  They  were  picked  at  intervals  of  about  three  days 
and  carefully  weighed.  Dry  weather  in  the  latter  part  of  the 
season  somewhat  diminished  the  yield  of  late  varieties.  They 
Ex— 7 
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were  planted  February  13th,  in  rows  fourteen  feet  long  and  two 
feet  apart.     A  very  good  stand  was  secured  by  March  ist. 

PEAS. 


VARIETIES. 


Abundance 

Alaska 

American  Wonder 

Black  Eyed  Marrowfat. 

Blue  Peter 

Champion  of  England... 

Daniel  O'Rourke 

Dwarf  Blue  Imperial 

Ever  Bearing 

First  and  Best , 

HorsfM's  Mark.  Card.. 
Large  White  Marro'fat.. 

Lightning 

Little  Gem 

Long  Island  Mammoth 

Maud  S 

McLean's  Advance , 

Phila.  Extra  Early 

Pride  of  the  Market.... 

Premium  Gem 

Laxton's  First  of  All  .. 

Laxton's  Alpha , 

Stratagem 

Telegraph 

Tall  Grey  Sugar 

Yorkshire  Hero 

♦Champ,  of  England.... 

fEarly  May 

Irish  Large  White 

Marrowfat , 

Londreth's  Ex.  Early.... 
tPhila.  Extra  Early... 


i 


7 
19 

7 
19 

5 
19 


5 

9 

19 

5 


7 
22 

21 

25 

2^ 


t  2 


?;  I  _  £3  -        2 


2:  ^  ? 


^  O  y 

sis 

■< 


Apr.  16  May  14 
5  April  22 
April  22 

May  10 

April  25 

May  10 

April  221 

,  Miy  10 

-6|May  i6J 

5  April  22I 
12  May  lol 
24!May  13I 

April  22: 

April  27! 

May  loj 

April  22 1 

i5|May  10! 

6  April  22 
2i'May  13 

plApril  27 

5!  April  22; 

April  27' 

May  16 

May  10 

May  16 

_    May  20 

18  May  16 

5  April  22 


May  16 
April  22 
April  25 


May  27 
"  31 
«.    31 

**  27 

«  31 

««  27 

"  27 

*'  27 

*«  24 

«  31 

"  27 
a     27 

"  31 
*.     3, 

«*  27 
u  31 
a    27 

"  31 
«     27 

27 

27 
27 

27 
27 

31 
31 
31 


18 

12^ 

12 

48 

I.") 

50 

30 

24 

30 

30 

24 

48 

30 

24 

44 

30 

24 

30 

24 

24 

30 

30 

24 

44 

54 

24 

30 

30 


24I48 

27 1  30 
3^1  30 


•z,    n 


o 

2 

e4 


91 
68 
68 
87 
71 
87 
68 

87 
93 
68 

^7 
90 
68 
74 
87 
68 

87 
68 
90 

74 
68 

74 

87 
93 
97 


93 
68 

71 


14 
40 
40 
18 

37 
18 

36 
18 

15 
40 
18 

15 
40 

\l 

40 
18 
40 
15 

36 

31 
12 
18 
12 
12 
16 
40 

9 
36 
37 


75>^ 
67>4 
58>^ 
102 

49 
105 

51  ^ 

39>^ 

49;^ 

77 

65 

5S 
73>^ 

56;^ 

57>^ 

39>^ 

59 

70 

40 

76>^ 

70 

67 

65 

79 

49 

63>^ 

47^ 

39 

72>^ 

43^ 


♦Champion  of  England  received  from  Landreth  is  different  from  Champion  of 
England  received  from  Vaughan.  The  former  is  only  about  half  as  tall  as  the 
latter,  and  has  larger  pods. 

fEarly  May  and  Philadelphia  Extra  Early,  received  from  Landreth,  seem  to  be 
mixed  with  a  tall  growing  variety  having  very  small  pods. 

BUSH  BEANS. 
Planted  March  14th,  in  rows  fourteen  feet  long  and  two  feet 
apart.     Yield  reduced  by  dry  weather  in  May.     Seeds  from  J. 
C.  Vaughan. 
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BEANS. 


VARIETIES. 


Black  Wax 

Crystal  White  Wax 

Dwarf  Golden  Wax 

Dwarf  Mont  D'Or 

Emperor  William 

Early  Mohawk 

Flageolet  Wax 

Improved  Valentine .... 

Lowe's  Champion 

New  England  Golden 

Cluster  Wax 

Perfection  Wax 

White  Kidney 


s 

o 


Wax 


Green 
(( 

Wax 
Green 


Wax 


< 

X 


^      {A 

a  2 

to     T 


Round 
t( 

Flat 

Round 

Flat 

c< 

t( 

Round 
Flat 

Round 

Flat 


May  13 
26 

»3 
13 
13 
x6 

13 

20 
13 
13 


^ 

M 

w 

at 

Q 

< 

2 

H 

3 

May  31 1 

June 

7 

3 

3 

3 

3 

3 

3 

May  31 

June 

3 

May 

31 

June 

3 

s  ^  S 

i^i 

S  H  *^ 
S"  55  tn 

Q  cu  ftt. 
61 

74, 

61 

61 

61 

61 

61 

64 
61 

68 
61 
61 


2 


M 


19 
13 
22 
22 
22 
22 
22 
19 
19 

15 
19 
22 


27 

40>^ 
4* 

I? 

90 

87 
36 

42 

43 


SECOND  PLANTING  OF  BUSH  BEANS. 
Planted  April  226.  and  23d,  in  a  bed  nine  feet  wide,  in  rows 
eight  feet  long  and  two  feet  apart.  When  the  beans  were  all 
up,  each  variety  was  thinned  tq  an  equal  number  of  plants. 
Eighteen  of  each  variety  were  left.  The  table  gives  total  weight 
of  beans  picked  from  each  variety,    , 


VARIETIES. 


Black  Wax Green, 

Canada  Wonder Green. 

Dwarf  German  Wax Wax 

Dwarf  Golden  Wax Wax 

Dwarf  Mont  D'Or Wax 

Early  Mohawk Green. 

•  Early  Mohawk Green. 

Early  Yellow  Six  Weeks  Green. 

Emperor  William Green. 

CUnt  Red  Eye Green. 

<^lden  Wax Wax 

Long  Yellow  Six  Weeks  Green. 
Red  Speckled  ValentineiGreen. 

Perfection  Wax jWax  . 

Valent'e  Red  Ro'nd  podiGreen. 
Wardwell's  Dwarf  Kid- 
ney Wax IWax  . 

White  Kidney |Wax 


M 

< 


Round 

Flat 

Round 

Flat 

Round 

Flat 

Flat 

Flat 

Flat.... 

Flat 

Flat 

Flat 

Round  .. 

Flat 

Round  .. 


Flat., 
Flat.. 


5S    g 

-  s 


♦Seed  from'tJUathorne  &  Co. 


Tune 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 
June 

June 
June 


June 

June 

June 

June 

Juue 

June 

7june 

1 1 'June 

7 1  June 

X I  June 

yjune 

7  June 

I I Jnne 

7|June 

7  June 


0*   h« 


2 

en 
> 


51 
51 

47 
47 
47 
47 
47 
51 
47 
51 
47 
47 


29  51 
47 
47 


7 1  June  29 
7  June  29 


47 
47 


19 
19 
23 
20 
20 
23 
23 
19 
23 
19 
20 

23 
19 
20 

23 

23 
23 


28>^ 
23>i 
33 
^5  , 

23>^ 

27 

33 
31 
33 
27>^ 

I2>^ 
28 

28K 

2eyi 


JOO 


Second  Annual  Report  of  the 


A  variety  of  beans  sent  for  trial  by  Warthrop,   Braslan  & 
Goodwin  Co.  as  a  Dwarf  Lima  proved  to  be  a  pole  bean. 

TOMATOES. 

The  seeds  were  in  the  hot-bed  on  the  12th  of  February,  and 
the  plants  set  out  in  the  open  air  March  27th.  Two  plants  of 
each  variety  were  used.  The  yield  of  each  variety  was  taken 
up  to  July  iSth.  The  average  weight  given  in  the  table,  is  the 
average  of  all  tomatoes  gathered  from  the  variety  up  to  July 
1st  and  from  July  ist  to  July  15th. 


s 

§ 

M 

m 

e< 

H 

H 

w 

t4 

tA 

h 

U. 

April  30 

June 

18 

May      2 

II 

19 

April  30 
May      2 

i( 

17 

20 

<c    • 

"        6 

u 

20 

"        6 

cc 

17 

•«        I 

<( 

19 

"        4 

cc 

17 

a          y 

cc 

18 

"        6 

it 

19 

««          2 

cc 

20 

•«        6 

cc 

18 

"        6 

cc 

19 

««        6 

cc 

20 

"        6 

cc 

19 

April  27 

cc 

15 

May      7 

cc 

19 

*«      10 

cc 

21 

"        2 

cc 

18 

April  30 

tl 

20 

May      2 

it 

20 

April  30 

cc 

17 

May      7 

cc 

24 

"        9 

cc 

20 

eg 

S5 


55 


O   P 


b4 

^2 


2  55 


Advance .... 

Alpha 

Canada  Victor 

Cardinal 

Dwarf  Champion 
Early  Conqueror. 

Essex  Hybrid 

Favorite 

Golden  Queen  .... 
Hathaway's  Excelsior 
King  of  the  Earlies  .... 
Large  Round  Yellow.. 
Livingstones  Beauty.... 

Mayflower 

New  Peach 

New  Prelude 

Optimus 

Perfection 

Paragon 

Pear  Shaped 

Potato  Leaf 

Scoville's  Hybrid 

Trophy 

Turner's  Hybrid 


135 

124 

III 

38. 

47 

137 

52 

42 

47 

30 

91 

88| 

33 

38 

II 

102 

35 
20 

39 


37 
4-7 
5.06 

4.7 
5-3 
4.1 

5.83 
5.85 

7.83 
6. 

4.5 
2.4 
6.7 
6.2 

1-5 
2. 

5-9 

5- 

6.5 


43,  4.7 

65I  6.4 

371  9.3 

24'  6. 


169 
128 
105 
279 
132 
200 
298 
203 
217 
135 
195 


149 
121 


154 

63 

194 


3-3 
4.9 

u 

4.4 
4.3 
5-5 
6.3 
6.7 
4.5 
4.3 

6.77 
6.3 


304 

252 

216 

317 

179     . 

337   g 

350 

264 
165 
286 


182 
159 


is 

5-7 


189 

83 

233 


> 

0 


98I  4.6 

1661  6.6 

135  9. 

'05'  5' 


141 

231 
172, 
1291 


The  above  table  is  valuable  mainly  on  account  of  its  bear- 
ing on  the  relative  earliness  of  different  varieties. 

Up  to  July  1st  the  varieties  giving  best  yields  were,  Early 
Conqueror,  Advance,  Alpha,  Canada  Victor,  New  Prelude  and 
King  of  the  Earlie's,  coming  in  the  order  numed. 

From  July  ist  to  15th,    the  varieties  giving  best  yields  ia 
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order  named  were,  Essex  1| Hybrid,   Cardinal,   Golden  Queen, 
Favorite  and  Early  Conqueror. 


RADISH. 


The  object  of  these  experiments  was  to  compare  relative  ear- 
liness,  and  ascertain  the  length  of  time  that  each  variety  re- 
mained fit  for  table  use.  Each  variety  was  marked  ready  for 
the  table,  as  soon  as  a  radish  could  be  found  large  enough  to 
be  put  on  the  market ;  and  as  soon  as  one  pithy  radish  could 
be  found,  the  variety  was  marked  pithy.  Seeds  were  sown 
March  13th,  by  the  20th,  a  very  good  stand  of  all  varieties  were 
up. 


EEADY 

FOR 

PITHY. 

SEED 

TABLE  USE. 

FROM 

April 

22 

May   24 

it 

22 

"      24. 

« 

12 

April  16 

a 

12 

"     16 

4< 

12 

44     22 

a 

12 

"     16 

<( 

22 

May   21 

41 

12 

April  16 

d 

<< 

15 

May     9 

ii 

IS 

"        I 

S. 

41 

15 

April  27 

^ 

44 

12 

"     16 

« 

44 

17 

May     9 

44 

10 

April  22 

1 

May 

I 

July      6 

April 

18 

May     I 

•a 

44 

15 

April  19 

^ 

44 

15 

*'     19 

> 

44 

12 

"     16 

u 

44 
44 

22 
18 

June    13 
May     9 

•-^ 

44 

12 

April  16 

44 

12 

44     22 

44 

18 

May     4 

44 

12 

April  16 

44 

17 

May     4 

44 

IS 

"        I 

44 

IS 

April  19 

China  Rose  Winter 

Chinese  Mammoth  Winter 

Extra  Early  Scarlet  Globe 

Earliest  Carmine  Erfurt 

Early  Scarlet  Turnip 

Early  Deep  Scarlet  Turnip 

Early  White  Giant  Stuttgart 

French  Breakfast 

Oolden  Yellow  Summer  Turnip 

Grey  Summer  Turnip 

Improved  Chartiers 

Half  Long  Deep  Scariet 

Yellow  Summer  Turnip 

Long  White  Naples 

Long  Black  Spanish 

Long  White  Vienna 

Long  Scarlet  Short  Top 

Olive  Shaped  Whrte 

Olive  Shaped  Deep  Scarlet 

Ronnd  Black  Spanish 

Scarlet  China  Winter 

Scarlet  Turnip,  Non  Plus  Ultra  ... 

Scarlet  Turnip  Whtte  Tipped 

Shepherd 

Vaughan's  Olive  Shaped 

White  Strasburg - 

White  Turnip  « 

Woods  Early  Frame 


The  "Golden  Yellow  Summer  Turnip,"  and  Yellow  Summer 
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Turnip  are  identical.  The  "Early  Scarlet  Turnip"  and  the 
''Scarlet  Turnip  White  Tipped"  are  as  early  as  any  of  the  early 
varieties  and  remain  firm  much  longer.  They  are  both  valuable 
on  account  of  earliness  and  the  length  of  time  they  are  fit  for 
table  use. 

CABBAGE. 

The  seeds  were  sown  in  a  hot-bed  on  the  nth  of  February^ 
and  plants  set  out  on  March  22d  and  23d.  On  account  of  lim- 
ited space  the  plants  were  set  in  rows  two  feet  apart,  and  eigh- 
teen inches  apart  in  the  row.  Six  plants  of  each  variety  was 
used.  The  soil  was  a  sandy  loam,  but  not  well  adapted  to  cab- 
bage on  account  of  insufficient  drainage.  Late  setting  out  and 
repeated  heavy  rains  delayed  heading. 

On  April  6th  a  second  set  of  experiments  similar  to  the  first 
were  begun,  the  only  difference  between  the  two  sets  being, 
that  four  plants  of  each  variety  were  used  in  the  second  experi- 
ment instead  of  six. 

These  experiments  are  valuable  on  account  of  their  bearing^ 
on  the  relative  hardiness  of  different  varieties,  and  as  indicating^ 
the  varieties  that  will  give  the  largest  per  cent,  of  heads  under 
adverse  conditions. 

The  experiments  were  not  begun  early  enough  to  give  the 
early  varieties  a  fair  showing ;  and  the  late  transplanting  prob- 
ably accounts  for  the  small  per  cent,  of  heads  among  the  early- 
varieties. 
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PER  CENT.  OF  HEADS  IN 


VARIETIES. 


All  Seasons 

Bridgeport  Late  Drumhead - 

Bucks  Co.  Flat  Dutch 

Dark  Red  Dutch 

Denmark  Drumhead 

Early  Deep  Head « 

Early  Etampes 

Jersey  Wakefield 

Extra  Early  Dark  Red  Erfurt 

Extra  Early  Express 

Extra  Early  Paris  Savoy   

Fielder  Kraut 

Fottler's  Improved  American  Drumhead.. 

Henderson's  Early  Summer 

Late  Large  Autumn  Drumhead 

Luxemburg 

Marblehead  Mammoth  Drumhead 

Marwin's  Savoy 

Premium  Flat  Dutch 

Red  Drumhead 

Small  Early  Mammoth  Savoy   

Stone  Mason 

Vanghan's  Market 

Warrens  Improved , 

Improved  American  Savoy ^ 

Landreth's  Earliest 

Louisville  Drumhead 

Fottlers  Brunswick 


CAULIFLOWER. 

Two  parallel  sets  of  experiments  were  conducted  similar  in 
time  of  sowing  seed,  time  of  transplanting,  and  in  the  number 
of  plants  used. 

Of  the  twelve  varieties  tested,  two  in  each  set  of  experiments 
gave  very  fair  heads;   the  other  varieties  made  no  heads. 

The  two  varieties  giving  heads  were  the  Extra  Early  Erfurt 
and  Henderson's  Early  Snowball. 

CELERY. 

Five  varieties  of  celery  were  tested.  All  promised  well  at 
first,  but  during  the  hot,  rainy  weather  in  June  the  plants  be- 
came affected  with  a  blight  which  killed  the  leaves  and  prevent- 
ed further  growth. 
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The  celery  was  planted  on  a  level  piece  of  ground,  in  rows 
three  and  one-half  feet  apart  and  six  inches  apart  in  the  row. 

The  experiments  will  be  continued  another  year  and  the  ef- 
fect of  trenching  and  shading  tested. 

SQUASHES. 

Three  varieties  were  tested;  of  these  the  Chicago  Orange 
Marrow  was  the  earliest,  but  was  not  very  prolific;  this  squash 
is  largest  in  the  middle  and  tapers  uniformly  to  the  ends.  It  is 
a  summer  variety. 

The  Summer  Crookneck  is  nearly  as  early  as  the  above.  It 
is  a  small  and  very  prolific  variety. 

The  Bay  State  is  a  large  and  very  prolific  variety.  It  is  a 
more  vigorous  grower  than  the  above  varieties,  is  squarely  cut 
off  at  the  ends. 

PUMPKINS. 

One  hill  of  the  mammoth  $50  Pumpkins  was  planted.  It 
produced  two  pumpkins  weighing  respectively  ninety-eight  and 
sixty  pounds. 

Another  hill  was  planted  on  the  9th  of  August,  but  the 
pumpkins  did  not  have  time  to  mature  before  frost.  When  the 
vines  were  killed  by  frost  there  were  eight  immature  pumpkins^ 
weighing  from  eighteen  to  twenty-one  pounds  each. 
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VETERINARIAN'S  REPORT. 


During  the  year,  the  following  contagious  or  endemic  dis- 
eases of  domesticated  animals  have  been  met  with  iathis  State: 
Glanders,  Suppurative  Fever  and  "Charbon"  in  horses  and 
mules.  Actinomycosis,  Pasture  Poisoning,  Murrain,  Texas 
Fever  and  Liver  Rot  in  Cattle,  and  Intestinal  Parasitism  in 
sheep. 

A  brief  note  of  the  extent  of  each,  and  the  conditions  un- 
der which  it  occurred  may  be  of  use  in  assisting  in  the  recogni- 
tion of  such  cases  in  the  future,  and  to  some  extent  indicating 
the  most  necessary  measures  of  suppression  or  prevention  to  be 
employed  by  the  owner  himself  in  default  of  proper  professional 
advice  and  treatment 

In  the  first  place,  where  trained  professional  services  can 
be  obtained  (which,  however,,  is  extremely  rare  in  this  State) 
the  employment  of  such  is  always  the  most  economical. 

Where  this  is  not  available,  the  judgment  and  common 
sense  of  the  owner  must  hold  the  next  place ;  either  of  these 
attributes  being  superior  to  the  qualifications  of  the  local  wise- 
acre in  animal  diseases,  whose  tail-splitting  and  horn-boring 
testify  no  less  to  his  own  ignorance  than  to  the  credulity  of  his 
patrons.  Non-interference  is  always  preferable  to  empericism, 
even  when  backed  up  by  mysterious  looks  and  voluble  verbosity. 
Careful  nursing  and  diet  in  ordinary  cases  affords  a  better  guar- 
antee for  recovery  than  the  indiscriminate  employment  of  drugs. 
In  the  case  of  communicable  diseases  early  separation  and  iso- 
lation are  essential  to  their  suppression. 

Glanders — ^This  contagious  disease  of  horses  and  mules 
has  been  met  with  in  two  or  three  districts,  and  reported  from 
others.  In  most  cases  the  measures  recommended,  namely, 
slaughter  of  affected  animals,  vacation  and  thorough  cleaning 
and  disinfection  of  stables  and  quarantine  of  exposed  animals 
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were  adopted  with  successful  results.  The  disease  is  well  known 
by  name  to  horsemen,  but  its  positive  identification  is  sometimes 
difficult.  In  the  chronic  form,  which  is  most  common,  it  often 
simulates  closely  to  chronic  catarrh.  The  characteristic  symp- 
tom of  glanders,  distinguishing  it  from  ordinary  catarrhal  in- 
flammation, is  .the  appearance  of  the  nasal  septum,  which,  in 
typical  cases,  shows  irregular,  pit  like  ulcers.  Sometimes, 
however,  these  do  not  occur  on  the  parts  exposed  to  view,  and 
these  are  the  cases  which  are  the  most  dangerous  from  being 
unsuspected.  The  other  symptoms,  unthrift,  gleety  nasal  dis- 
charge, cough,  hardened  and  enlarged  glands  beneath  the  jaw 
are  not  peculiar  to  glanders,  but  may  accompany  simple  catarrh. 
The  identification  of  glanders  by  the  specifie  gravity  of  the 
nasal  discharge,  that  is,  whether  it  sinks  in  water  or  floats  on 
the  surface,  is  a  delusion.  In  all  cases  of  long  standing  com- 
plaint of  this  nature,  especially  if  several  are  similarly  affected 
in  one  stable,  the  proper  plan  is  to  isolate  such  cases  until  sat- 
isfied as  to  their  true  nature. 

Suppurative  Fever  or  distemper  of  horses,  which  seems 
one  of  the  necessary  evils  of  colt  life,  has  not  been  reported  as 
prevailing  in  a  malignant  forn^,  such  as  occurred  in  some  dis- 
tricts last  year.  Its  symptoms  and  treatment  were  detailed  in 
the  last  report,  and  do  not  require  repetition  here. 

''Charbon*'  is  the  local  name  applied  to  a  disease  which 
prevails  during  some  years  in  the  southern  parts  of  this  State, 
especially  in  the  low  bottoms.  It  attacks  horses  and  mules. 
According  to  reports,  the  loss  from  this  disease  is  sometimes 
very  great.  My  knowledge  of  this  complaint  is  entirely  hear- 
say, as  no  well  marked  cases  have  come  under  observation.  It 
seems  to  be  a  sort  of  malignant  oedema,  originating  without 
visible  cause,  usually  first  appearing  on  the  under  surface  of  the 
abdomen  or  breast,  and  extending  forward  until  the  whole  head 
and  neck  becomes  involved.  The  termination  is  fatal  in  a 
variable  period.  It  is  doubtfully  contagious,  but  sometimes 
appears  in  an  endemic  form,  that  is,  affecting  many  animals  in 
one  district  at  the  same  time.  As  before  said,  I  have  not  yet 
had  the  opportunity  of  investigating  or  identifying  this  disease. 
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but  whatever  its  nature,  there  is  no  doubt  that  the  name,  '*Char- 
bon/'  is  inappropriately  applied,  that  being  a  well-known  dis- 
ease of  ruminants,  chiefly,  but  not  exclusively.  Hearing  of 
an  extensive  outbreak  at  Yazoo,  Mississippi,  I  prepared  to  go 
there  and  satisfy  myself  of  its  nature,  when  I  was  informed 
that  the  Veterinarian  for  that  State  was  already  on  hand.  We 
may,  therefore,  expect  to  hear  shortly  something  on  the  sub 
ject  from  that  quarter. 

DISEASES   OF   CATTLE. 

Actinomycosis,  or  lump  jaw,  as  I  have  seen  it,  occurs  in  this 
region  in  the  form  of  enlargements,  or  tumors  in  the  region  of 
the.  neck,  throat  and  face  as  well  as  beneath  the  jaws. 
They  sometimes  grow  at  first  with  considerable  rapidity,  after- 
wards becoming  stationary  in  size  Or,  slowly  increasing.  Some- 
times they  are  multiple,  and  sometimes  single.  After  usually 
a  considerable  time,  matter  forms  in  the  centre  which  in  time 
gains  exit  by  ulceration  of  the  skin  covering  the  tumors.  The 
importance  of  this  disease  is  chiefly  referable  to  its  specific  cause 
which  has  been  shown  to  be  a  fungus.  On  this  account  the  dis- 
ease is  regarded  as  communicable,  and  cattle  so  affected  are  con- 
demned from  exposure  on  the  market  in  some  cities.  The  fun- 
gus from  its  form  is  readily  recognizable,  and  has  been  found 
in  the  human  being,  causing  fatal  complications  in  internal 
organs.  The  full  history  and  classification  of  the  parasites 
are  as  yet  unknown ;  nor  is  it  known  how  it  obtains  access 
to  the  situation  where  found.  Cultivation  of  the  fungus  on 
artificial  media  outside  the  body  has  not  been  successful  in  my 
hands,  nor  have  I  succeeded  in  producing  the  disease  in  healthy 
animals  by  inoculation.  However,  this  has  been  claimed  to  have 
been  accomplished  by  others,  and  this  being  the  case,  isola- 
tion of  such  animals  is  indicated.  As  it  is  not  impossible  that 
the  udder  may  be  affected,  although  not  showing  it  externally, 
rejection  of  the  milk  is  also  judicious.  By  way  of  treatment, 
mercurial  blisters  may  be  tried  in  early  stages,  or  excision  by 
surgical  operation.  When  pus  forms  evacuation  and  injection 
of  strong   germicide   solutions  daily  may  succeed. 
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Noxious  weeds  or  grasses.  Although  I  have  not  had  the  op- 
portunity of  investigating  this  subject,  I  am  led  to  believe  from 
reports  received,  that  cattle  especially  do,  in  certains  seasons 
and  districts  die  from  consumption  of  poisonous  plants.  This 
seems  to  occur  chiefly  from  grazing  in  woodland  pastures. 

.  A  fatal  outb,reak  of  disease  in  cattle  occurred  near  Brent- 
wood, in  May,  causing  the  loss  of  a  considerable  number.  It 
was  believed  to  be  contagious,  but  on  visiting  the  district  I 
could  find  no  evidence  of  this.  The  most  prominent  symptoms 
purging,  and  evident  narcotism,  rather  indicating  the  presence  in 
the  woods  in  which  the  cattle  were  pasturing,  of  some  poison- 
ous vegetation.     What  the  plant  was  I  could  not  determine. 

''Murrain^  It  seems  appropriate  here  to  make  some 
mention  of  the  use  of  this  term  in  animal  pathology.  Reports 
are  not  infrequently  received'at  this  Station,  of  cattle  dying  in 
different  parts  of  the  State  from  this  disease. 

On  investigating  such  cases,  or  where  the  symptoms  have 
been  described,  it  is  found  that  this  name  is  popularly  used  for 
almost  every  disease  to  which  cattle  are  subject.  As  a  distin- 
guishing term,  therefore,  the  word  has  no  significance.  Many 
of  the  cases  of  "Murrain,'*  which  seem  to  be  so  common  fur- 
ther south   in  this  State,  are   doubtless    really  cases  of   Texas 

Fever.     This  will  be  referred  to  again. 

Parasitism  in  Sheep,  Under  this  head  mention  will  be 
made  of  one  form  of  parasitism  which,  so  far  as  I  can  learn,  has 
never  been  referred  to  in  our  works  on  this  subject.  From  per- 
sonal observation  and  information  obtained  from  butchers,  I 
conclude  that  the  condition  is  quite  common  in  sheep  of  this 
State.  The  following  transcript  of  notes  taken  when  examining 
the  first  cases  seen  will  give  an  idea  of  the  condition  of  the  in- 
testine. 

Dec.  12,  1888.  A  sheep  about  eight  months  old,  raised 
on  College  farm,  healthy,  and  killed  for  food,  contained 
throughout  the  whole  lenghth  of  the  intestine  from  stomach  to 
rectum,  in  its  walls  small  nodules  from  the  size  of  a  pins  head, 
to  that  of  a  small  bean.  They  were  scattered  over  every  side 
of  the  wall,  varying  in  numbers  in  different  parts;   in  places  as 
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many  as  twenty  within  six  or  eight  inches  length  of  intestine. 
These  nodules  showed  most  prominently  on  the  serous  side,  but 
their  capsule  seemed  thinnest  onthe  mucous,  or  internal  surface. 
The  contents  were  generally  green,  or  in  some  dark,  cheesy  con- 
sistence, and  in  darker  ones  gritty,  as  if  from  commencing  calci- 
fication. By  making  a  small  cut  on  the  outer  surface  the  con- 
tents could  be  squeezed  out  of  its  capsule.  It  could  often  be 
squeezed  out  on  the  inner  surface  without  cutting,  being  forced 
through  small  pores,  one  or  more  of  which  in  some  cases  could 
be  seen  onthe  summit  of  the  nodule.  The  green  contents,  when 
tested,  yielded  2.8  percent,  of  fatty  matter.  Examined  micros- 
copically it  seemed  largely  granular  debris  without  definite 
structure.  No  worms  could  be  detected  in  the  capsule,  or  in- 
testinal contents. 

Dec.  19.  Another  sheep  of  the  same  age  was  killed  and 
found  similarily  affected,  while  a  few  cysts  were  also  found  in  one 
lobe  of  the  lung.  All  the  other  organs  seemed  healthy.  When 
these  nodules  were  hardened  in  alcohol  and  cut  for  microscopi- 
cal examination,  they  showed  the  capsule  to  be  composed  of 
fibrous  tissue,  while  the  contents  presented  no  structure  what- 
ever. There  is  little  doubt  but  these  are  the  old  nests  of  some 
form  of  Helminth,  or  parasitic  worm.  The  same  condition  has 
been  observed  frequently  during  the  past  year,  but  in  no  case 
was  the  parasite  found.  The  supposition  is  that  residence  with- 
in these  cysts  in  the  intestinal  wall  of  the  sheep  constitutes  part 
of  the  life  history  of  some  as  yet  undiscovered  parasitic  worm, 
and  that  that  phase  of  its  existence  having  passed,  it  leaves  its 
cyst  to  continue  its  further  existence  externally  or  in  some  other 
host.  Ay  the  specimens  so  far  examined  seem  to  be  those  in 
which  the  parasite  had  already  escaped.  The  importance  of 
this  form  of  parasitism  can  not  be  determined  until  the  life  his- 
tory o^  the  parasite  is  discovered.  It  seems  not  to  interfere  with 
the  health  of  the  sheep. 

''Liver  Rof  of  Cattle — In  this  paper  will  be  given  an  ac- 
count of  an  investigation  made  during  last  summer  on  an  ab- 
normal condition  of  the  livers  of  cattle  raised  in  certain  region- 
of  the  State.     It  had  been  previously  reported  to  me  from  va- 
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rious  sources  that  the  livers  of  all,  or  nearly  all  cattle  slaugh- 
tered in  that  part  of  the  State  were  unfit  for  use,  and  had  been 
so  for  years.  As  these  districts  corresponded  to,  or  rather, 
were  embraced  in  what  is  known  as  the  region  of  permanent 
infection  of  Southern  or  Texas  Cattle  Fever,  and  as  the  liver 
is  one  of  the  organs  most  evidently  affected  in  this  disease,  it 
was  naturally  supposed  that  this  might  be  the  result  of  a  non- 
fatal attack  of  Texas  Fever,  to  which,  as  some  pathologists  as- 
sert, and  I  believe,  correctly,  Southern  cattle  are  subject. 

The  place  selected  for  a  Sub-Station  for  certain  experi- 
ments in  Texas  Fever,  namely,  Helena,  in  Philips  County,  was, 
fortunately,  favorably  situated  for  investigating  this  liver  dis- 
ease as  well,  and  the  conclusions  arrived  at  were  all  deduced 
from  observations  made  while  attending  the  slaughtering  houses 
in  that  town.  The  first  case  examined  was  sufficient  to  show 
that  this  diseased  condition  of  the  liver  had  no  connection  with 
Texas  fever,  but  that  it  was  a  form  of  disease  popularly  known 
(in  countries  where  it  is  common,)  as  * 'Liver  Rot,"  and  due 
to  the  invasion  of  the  liver  by  a  parasitic  worm.  As  this  was 
a  typical  case,  a  transcription  of  notes  taken  at  the  time  will 
give  a  fair  idea  of  the  appearance  presented  by  the  liver  in  this 
disease : 

June  I2th.  Steer  four  years  old;  came  from  St.  Francis 
county,  apparently  in  good  health  and  fair  butchering  condi- 
tion. The  "fat  caul*'  seen  on  first  opening  the  abdomen,  as  a 
large  sheet,  was  dotted  with  black  spots  and  streaks.  Lym- 
phatic glands  on  the  concave  surface  of  the  liver  were  much 
swollen  and  black  in  color.  The  liver  itself  was  enlarged  and 
darkened  on  the  surface,  with  a  number  of  prominent  eleva- 
tions, some  appearing  like  blisters,  and  some  more  or  less  solid 
and  varying  greatly  in  size.  A  longitudinal  section  showed 
the  presence  of  many  cavities,  some  containing  a  dark,  solid 
substance,  while  other  contained  a  dark  brown  fluid  in  which 
were  floating  granules  and  shreds  of  tissue.  One  very  large 
cavity,  about  two  inches  in  diameter,  with  irregular,  yellowish 
colored  walls,  besides  the  dark  colored  fluid  above  mentioned, 
contained  also  two  flat,  leaf-like  bodies  about  one  inch  in  length 
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and  slightly  less  in  breadth.  They  were  fished  out  and  recog- 
nigized  as  * 'Flukes/'  a  variety  of  parasitic  worm  to  be  de- 
scribed further  on  in  thi^  paper.  More  of  these  were  obtained 
from  other  cavities.  Several  small  cavities  contained  solid,  green- 
ish, yellow,  gritty  matter  and  no  parasites.  -  A  section  made 
through  the  liver  in  any  direction,  cut  through  one  or  more  of 
these  cysts.  They  were  situated  near  the  surface  of  the  organ 
or  in  its  substance  indiscriminately.  Those  that  contained  the 
"Fluke"  were  usually  of  medium  or  smaller  size,  and  the  para- 
site was  found  folded  or  curled  upon  itself  longitudinally  and 
surrounded  by  fluid.  When  taken  out  carefully  and  placed  on 
the  table,  they  usually  exhibited  slight  contractile  movements. 
This  evidence  9f  vitality  soon  ceased,  except  when  they  were 
kept  in  the  same  medium  in  which  they  were  found  in  the  liver, 
when  life  could  be  maintained  for  over  twenty-four  hours. 
Some  were  evidently  dead  when  extracted.  The  shreds  of  tis- 
sue found  in  those  cysts,  which  did  not  contain  the  living  para- 
sites, were  shown  by  microscopic  examination  to  be  the  debris 
of  dead  and  partly  decomposed  Flukes. 

Such  were  the  gross  appearances  of  the  livers  of  at  least 
three  fourths  of  the  cattle  slaughtered  during  the  spring  and 
summer  at  this  place,  and  of  about  ninety  per  cent  of  all  cattle 
coming  from  certain  ranges  in  St.  Francis  and  Lee  Counties. 

Some  livers  and  these,  became  more  common  as  the  sum- 
mer advanced,  did  not  contain  any  living  flukes,  but  on  section 
showed  cicatrices  or  scars  the  evidence  of  former  inflammatory 
action,  with  some  cavities  containing  dried  up  solid  contents. 
Towards  the  months  of  August  and  September  this  was  the 
common  condition,  no  living  flukes  being  found,  and  this  change 
is  important  as  giving  us  some  idea  of  the  life  history  of  the 
parasite  as  will  be  seen  later.  So  far  as  could  be  seen  the  cysts 
in  the  liver  were  in  communication  with  the  smaller  bile  ducts 
only.  The  main  biliary  duct  was  not  evidently  diseased, 
whilst  the  bile  contained  in  the  gall  bladder  was  sometimes  of 
normal  appearance,  and  sometimes  in  bad  cases,  of  dark  color, 
thick  and  grumous. 

Microscopic  examination  of  portions  of  these  livers  showed 
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the  usual  appearances  of  chronic  inflammatory  action.  The 
connective  tissue  was  thickened,  and  hypertrophied  throughout. 
Inflammatory  tissue  surrounded  the  cavities  with  commencing 
calcification  in  the  walls  of  those  of  older  formation.  The  fluid 
contents  of  some  of  these  cysts  contained  numerous  eggs  of  the 
flukes.  These  were  in  some  instances  found  also  in  the  bile, 
and  contents  of  intestine.  The  natural  appearance  of  the  bile, 
even  in  cases  in  which  the  liver  seemed  extensively  diseased, 
would  seem  to  show  that  this  organ  still  retained  to  -some  ex- 
tent at  least  its  functional  powers.  In  badly  diseased  livers, 
as  many  as  forty  to  fifty  flukes  were  found,  whilst  others  con- 
tained not  more  than  two  or  three.  Some  did  not  contain  any 
living*  parasites,  but  showed  well  marked  evidence  of  their 
former  presence.  Such  livers  were  harder  than  normal,  and 
uneven  and  discolored  on  the  surface,  whilst  on  section  they 
showed  bands  of  greyish  white  cicatricial  tissue  with  here  and 
there  contracted  cavities  with  hard  cartilaginous  walls  and  solid 
contents.  With  the  exception  of  the  "Fat  Caul,*'  before 
mentioned,  and  the  glands  in  the  neighborhood  of  the  liver,  the 
other  organs  were  healthy  in  appearance.  Before  death  there 
were  no  positive  symptoms  by  which  this  disease  could  be  de- 
tected, but  it  was  noticed  that  those  cattle  whose  livers  were 
badly  diseased,  were  never  in  very  good   butchering  condition. 

Discription  of  Fluke — ^This  report  is  no  place  for  a  scien- 
tific description,  but,  a  brief  outline  of  the  anatomy,  place  in 
the  animal  kingdom,  and  life  history  of  the  parasite,  may  not  be 
without  interest  to  some  readers. 

The  Fasciola  Hepatica  or  Liver  Fluke  (so  called  from  its 
leaf  like  form)  belongs  to  the  sub-kingdom  vermes,  (worms^  and 
order  Tretnatoda, 

The  specimens  obtained  during  last  summer  differ  some- 
what from  the  description  and  figures  usually  given  of  this  para- 
site. The  accompanying  figures  shows  its  appearance  when 
cleared  up  by  immersion  in  oil  of  cloves,  and  viewed  by  trans- 
mitted light. 
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The  average  length  is  about  one  inch, 
and  breadth  three  quarters  of  an  inch ;  flat 
on  both  surfaces,  and  thin  on  the  edges. 
The  color  is  a  dark  brown  like  the  fluid 
in  which  it  is  found.  At  the  anterior 
extremity  is  an  opening  («),  the  oral 
sucker  which  leads  into  the  intestinal  sys- 
tem. This,  which  forms  the  great  mass 
of  the  body  consists  of  two  main 
branches  traversing  the  body  longitudin- 
ally on  each  side  (^dd)  of  the  middle  hne,  and  giving  off  branches 
which  again  divide  until  they  alternately  terminate  in  blind  ex- 
tremities either  on  the  margin  or  in  the  substance  of  the  body. 
Behind  the  oral  sucker,  on  the  ventral  surface,  is  another  larger 
opening,'the  ventral  sucker (^,)  and  in  frontof  this  a  little  promin- 
ent papilla  (r)  in  which  is  the  opening  of  the  common  tube  lead 
ingfrom  the  reproductive  organs,  and  through  which  the  eggs 
escape.  This  is  all  that  can  be  seen  (See  Figure)  by  ordinary 
methods  of  examination.  Serial  sections  show  under  the  mic- 
roscope the  presence  of  the  reproductive  organs,  male  and 
female  in  the  same  individual,  ranged  on  either  side  the  median 
line,  and  in  the  adult  fluke  eggs  more  or  less  developed  and 
ready  for  extrusion.  The  eggs  were  frequently  found  in  the 
fluid  with  which  the  fluke  is  surrounded  in  the  liver. 

Life  History — The  complete  life  history  of  the  Fasciola 
Hepatica  has  not  yet  been  traced  out,  but  Cobbold,  whose 
writings  constitute  our  chief  authority  on  Entozoa,  believes  the 
following  conclusions  to  be  well  founded. 

The  liver  Fluke,  in  its  sexually  mature  state,  is  the  cause 
of  the  disease,  commonly  called  rot. 

Rot  is  especially  prevalent  during  spring,  at  which  time 
flukes  and  free  eggs  are  both  passed  off  with  the  faeces  of  af- 
fected animals  and  dropped  on  open  pastures.  One  diseased 
animal  may  be  the  means  of  distributing  millions  of  eggs. 
These  eggs  are  scattered  over  the  pastures  and  often  carried  to 
considerable  distances  by  natural  agencies,  rains,  winds,  feet 
of  animals,  etc.,  and  ultimately  sOme  of  them  find  their  way 
Ex— 8 
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into  water,  running  or  stagnant,  in  which  alone,  they  are  capa- 
ble of  undergoing  further  development.  Here  they  are  hatched, 
and  after  passing  through  several  phases  of  existence,  during 
one  of  which,  at  least,  they  are  parasitic,  inhabiting  the  body 
of  some  species  of  aquatic  aiiimal,  they  are  finally  taken  into 
the  stomach  of  their  ultimate  bearer  in  drinking,  or  possibly  in 
grazing  on  infected  pastures.  They  pass  into  the  intestine, 
and  thence  up  the  bile  duct  to  the  liver,  where  they  develop 
into  the  adult  form,  capable  of  bearing  eggs,  and  thus  repro- 
ducing their  kind. 

The  most  common  bearers  of  the  Liver  Fluke  are  the  sheep 
and  ox,  but  it  has  been  found  in  many  other  animals.  It  is 
only  when  the  parasites  exist  in  the  liver  in  large  numbers  that 
they  give  rise  to  fatal  disease.  No  excessive  losses  from  this 
cause  have  occurred  in  America ;  this,  so  far  as  I  can  learn, 
being  the  first  instance  reported  of  its  extensive  occurrence 
among  cattle.  In  European  countries  and  in  Australia  on  the 
other  hand,  "Liver  Rot"  has  at  times  proved  one  of  the  most 
serious  scourges  which  the  sheep  raiser  has  to  contend  against, 
sheep  being  always  more  seriously  affected  than  cattle.  A 
knowledge  of  the  complete  life  history  of  the  fluke  and  its  inter- 
mediary bearers,  that  is,  the  period  which  elapses  and  changes, 
which  the  embryo  undergoes  between  its  exit  from  the  body  of 
its  host  in  the  form  of  an  egg  and  its  re-entrance  to  attain  its 
sexually  mature  form  in  its  new  host,  would  supply  us  with  the 
only  scientific  basis  upon  which  positive  preventive  measures 
against  the  ravages  of  "Liver  Rot'*  can  be  confidently  grounded. 
This  knowledge  we  do  not  yet  possess,  but  what  we  do  know 
is  not  without  its  value  in  this  respect. 

One  condition  essential  to  the  hatching  of  the  eggs  is»  mois- 
ture, and  this  is  shown  in  our  experience  of  the  disease  which 
is  most  extensive  during  wet  seasons  or  a  succession  of  such, 
and  in  parts  of  the  country  where  the  soil  is  devoid  of  natural 
drainage,  subject  to  overflow,  or  which  contains  many  stagnant 
ponds  of  water.  This  is  the  condition  of  the  ranges  in  St. 
Francis  and  Lee  counties  where  the  disease  prevails  in  this  State. 
The  eggs  are  for  the    most  part  deposited  on  the  pastures   in 
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spring  and  early  summer,  and  it  is  most  probable  that  the  re- 
mainder of  the  summer  is  required  for  the  completion  of  the 
tion-parasitic  life  of  the  embryo,  at  least  so  far  as  its  alternate 
host  is  concerned .  We  have  no  evidence  to  show  that  inges- 
tion of  the  embryo  during  this  time  would  be  followed  by  its 
further  development  in  the  liver  of  ruminants.  The  habits  of 
«ntozoa  in  general,  and  the  fact  of  the  prevalence  of  the  dis- 
ease in  spring  and  early  summer,  and  its  rarity  in  fall  and  win- 
ter indicate  it  is  only  during  a  limited  portion  of  the  year  that 
infected  pastures  and  ponds  are  dangerous.  This  period  is 
probably,  late  in  the  fall  and  early  in  winter,  the  winter  being 
spent  in  attaining  its  full  development  in  the  liver.  After  at- 
taining its  mature  form  and  bearing  eggs  the  parasite  dies,  either 
being  expelled  with  the  faeces,  or  remaining  in  its  cyst,  and  de- 
composing there,  helping  to  form  the  solid  matter  with  which 
old  cysts  are  filled,  the  eggs  meanwhile  being  set  free  and  ex- 
pelled with  the  bile  into  the  intestine. 

Prevention  and  Treatment — ^As  before  said  the  extent  of 
Liver  Rot  is  largely  dependent  on  climatic  and  tellurial  influ- 
ences warm  moist  weather,  and  undrained  and  uncultivated  soils 
being  especially  favorable  to  its  extension.  The  prevalence  of 
the  disease  may  be  considered  as  a  measure  of  the  degree  of  in- 
iection  of  the  pastures,  modified  to  some  extent,  doubtless,  by 
the  previous  condition  of  the  stock,  animals  otherwise  in  poor 
condition  being  especially  liable  to  the  attacks  of  parasites  of  all 
kinds. 

As  the  embryo  fluke  doubtless  passes  the  winter  within  the 
body  of  its  host,  the  character  of  this  season,  mild  or  otherwise, 
has  probably  little  influence  in  either  extending  or  limiting  the 
disease.  Embryos  which  fail  to  find  a  suitable  host  perish  in 
any  case. 

But  for  unfavorable  influences,  the  most  important  of 
which  is  the  occurrence  of  one  or  more  dry  seasons,  (spring 
and  summer)  the  pastures  would  tend  to  become  further  in- 
fected from  year  to  year.  Increase  in  the  number  of  cattle  or 
sheep  grazing  on  such  pastures  will  tend  to  their  further  infec- 
tion  and   vice  versa.     Movement   of   cattle,  especially  in  the 
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spring  of  the  year,  will   of   course,  under  favorable  condition 
lead  to  infection  of  pastures  hitherto  harmless.     That  such  ex- 
tention   has    not   taken  place  in  this  instance  is  due  to  the  fact 
that  cattle  are  rarely  shipped  from  these   ranges  except  for  im- 
mediate slaughter  for  beef. 

As  to  the  qnestion  whether  or  not  the  disease  is  likely  to 
die  out  of  its  own  accord,  both  experience  and  science  lead  us 
to  think  that  it  will  not,  but,  while  subject  to  remissions  aud  ex- 
exacerbations  according  to  season  as  above  explained,  the  pre- 
sumption is  that  as  these  ranges  become  further  stocked  the 
infection  will  correspondingly  increase  both  in  degree  and  in 
extent. 

As  before  said,  sheep  are  much  more  seriously  affected  by 
the  invasions  of  this  parasite  than  cattle.  In  this  investiga- 
tion I  have  been  unable  to  find  out  to  what  extent  the  disease 
prevails  among  these  animals  for  the  reason  that  very  few  are 
kept  in  these  parts,  and  none  found  their  way  to  the  slaughter- 
ing pens  at  Helena,  where  my  observations  were  chiefly  made. 
We  may  safely  predict  that  if  sheep  breeding  should  ever  be 
largely  engaged  in  in  that  district  the  result  would  be  disastrous, 
and  this  suggestion  we  advance  for  the  benefit  of  ^those 
concerned. 

In  view  of  the  fact  that  sheep  and  cattle  are  the  most 
common  bearers  of  the  adult  form  of  this  parasite,  the  idea  will 
doubtless  occur  to  the  reader  that  a  ready  means  of  radically 
purifying  these  pastures  would  be  to  completely  exclude  these 
animals  from  grazing  there  during  one  season,  when  for  lack 
of  the  necessary  conditions  for  its  development,  the  source 
of  infection  would  necessarily  perish.  This  suggestion  is  not 
without  value,  and  if  we  were  certain  that  sheep  and  cattle  were 
the  only  bearers  or  hosts  of  the  adult  fluke,  would  certainly  be 
effective. 

Dr.  Rowe  however,  speaking  of  the  disease  as  it  occurs  in 
Australia  asserts  that  he  "Found  the  common  Liver  Fluke  in 
sheep,  cattle,  goats,  opossums,  kangaroos,  geese,  ducks  and 
other  creatures.'*  This  being  the  case  it  is  not  improbable  that 
the  germs  of  infection  in  the  region  which  now  cqncerns  us  may 
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be  kept  alive  and  propagated  by  finding  a  suitable  habitat  in  the 
liver  of  rabbits  and  some  varieties  of  wild  fowl  which  are  found 
there.  This  possible  contingency  would  invalidate  any  asser- 
tion of  the  absolute  purification  of  the  infected  ranges  by  the 
exclusion  of  sheep  and  cattle;  but  such  exclusion,  even  if  not 
completely  effectual,  would  undoubtedly  tend  very  considerably 
to  the  mitigation  of  the  disease.  As  a  practical  measure  of  pre- 
vention, therefore,  it  is  recommended  that  stock-breeders  in  the 
infected  districts,  for  one  season  at  least,  remove  all  their  cattle 
to  the  dryest  part  of  the  farm  in  the  fall  and  early  winter  and 
water  them  from  wells  exclusively.  Among  other  means  of 
prevention,  one  which  was  much  advocated  in  Australia,  is 
the  burning  of  pastures.  This  is  not  an  uncommon  accidental 
occurrence  in  the  cattle  ranges  of  this  State,  but  the  season  of 
the  year  in  which  it  occurs,  namely  in  fall,  is  not  that  which 
would  be  most  favorable  to  the  destruction  of  the  eggs  of  the 
liver  Fluke.  This  ought  to  be  in  spring  before  the  embryos 
have  begun  their  aquatic  existence.  Occasional  accidental 
buming  of  pastures,  however,  no  doubt  does  tend  to  the  mitiga- 
tion of  the  disease. 

Another  extremely  practical  measure  of  prevention  found- 
ed both  on  scientific  observation  and  practical  experience  is  the 
frequent  use  of  common  salt  as  an  article  of  diet.  Cattle  and  sheep 
that  are  pastured  on  the  sea-coast  or  on  salt  water  marshes 
never  suffer  from  this  dfsease.  Scientific  observation  has 
shown  that  the  slightest  admixture  of  common  salt  prevents 
the  development  of  the  Fluke  egg  and  embryo.  There- 
fore for  those  who  are  disinclined  to  adopt  the  more 
radical  measures  referred  to  above,  this  liberal  use  of  salt,  neces- 
sary even  under  ordinary  circumstances  in  pastures  so  far  re- 
moved from  the  sea-coast,  is  confidently  recommended  both 
as  a  preventive  and  a  curative  agent. 

Where  the  disease  is  thoroughly  established,  however,  no 
effective  treatment  except  sustaining  of  the  system  by  nutritive 
diet  can  be  recommended.  From  enquiries  I  leain  that  this 
disease  has  existed  in  the  region  around  Brinkley   for  some  five 


ii8  Second  Annual  Report  of  the 

or  six  years  and  that  it  is  gradually  increasing   in   extent  and 
severity. 

Influence  of  the  Disease  on  the  health  of  Cattle, — On  this 
question  the  opinions  of  cattle  raisers  and  buyers  seem  to  differ 
widely,  some  asserting  that  such  cattle  are  in  as  good 
health  and  fatten  as  well  as  those  from  any  other  district,  while 
others  look  upon  them  with  suspicion  and  say  that  neither 
'  whilst  living  nor  upon  butchering  do  they  make  a  satisfactory 
show. 

There  is  no  direct  evidence  to  show  that  cattle  on  these 
ranges  ever  die  from  the  disease,  but  death  of  cattle  from  some 
cause,  as,  I  am  informed,  is  not  uncommon  there,  and  it  is  not 
at  all  unlikely  that  many  of  such  cases  may  be  due  to  liver  rot. 
The  almost  complete  destruction  of  the  liver  in  many  cases 
examined  would  certainly  lead  one  to  think  that  in  time  the 
health  and  digestive  capabilities  of  the  animal  must  be  serious- 
ly impaired,  and  there  is  little  reason  to  doubt  that  the  value 
of  these  ranges,  otherwise  eminently  suited  for  cattle  raising,  is 
much  deteriorated  by  the  prevalence  of  this  pest. 

As  regards  the  Consumer, —  The  question  naturally  arises, 
what  influence  has  this  disease  on  the  flesh  of  the  animal  as  an 
article  of  diet?  On  examination  after  death  we  find  that,  how- 
ever much  of  the  liver  may  be  affected,  the  other  organs  are  ap- 
parently healthy,  and  this  statement  in  general  applies  also  to 
the  flesh.  The  Fluke  itself  has  never  been  found  in  cattle  in  any 
other  organ  except  the  liver,  which  is  its  natural  abode.  The 
possibility  of  man  becoming  similarly  affected  by  consumption, 
even  of  a  diseased  liver,  need  not  be  entertained ;  the  know- 
ledge we  possess  of  the  conditions  necessary  for  the  develop- 
ment of  the  embryo  in  the  outer  world  precluding  such  an  idea* 
Cases  have  been  reported  in  which  both  the  larval  and  the  adult 
form  of  the  fluke  have  been  found  in  the  human  system,  but 
these  are  extremely  rare,  and  not  at  all  connected  with  the  con- 
sumption of  diseased  flesh.  It  is  hardly  necessary  to  say  that, 
although  it  can  not  be  a  source  of  Fluke  infection  to  the  con- 
sumer, a  diseased  liver  is  nevertheless  both  an  unpalatable  and 
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unsafe  article  of  diet.  In  general  the  flesh  may  be  considered 
as  perfectly  wholesome,  except  in  very  bad  cases  in  which  the 
health  and  constitution  are  evidently  impaired,  and  such  animals 
by  their  emaciation  would  condemn  themselves.  As  a  rule,  it 
may  be  said  that,  so  far  as  liver  rot  is  concerned,  when  an 
animal  is  in  a  condition  evidently  suitable  for  butchering,  the 
flesh  may  be  considered  suitable  for  food.  In  concluding  this 
subject  I  quote  the  following  opinion  of  Dr.  Cobbold,  our  prin- 
cipal authority  on  Helminthology. 

'*On  the  whole  I  think  we  may  agree  in  regarding  the  con- 
sumption of  the  flesh  of  rot-affected  animals  as  free  from  danger 
provided  only  the  meat  be  well  or  even  moderately  well  cooked . 

It  must  be  borne  in  mind,  however,  that  an  essential  ob- 
jection to  its  consumption  lies  in  the  fact  that  the  watery  and 
otherwise  chemically  deteriorated  flesh  is  comparatively  innutri- 
tious.  It  must  also  be  noticed  that  the  meat  supply  from  fluke- 
affected  animals,  as  usually  sold  in  the  markets,  is  chiefly  de- 
rived from  animals  which  have  only  entered  the  early  stage  of 
the  disorder,  that  is,  long  before  the  watery  and  wasted  condi- 
tion of  the  muscles  has  fairly  set  in." 

Tuberculosis — In  this  connection  when  the  subject  of  Tu- 
berculosis and  its  propagation  to  man  by  consumption  of  beef 
is  so  rampant  in  literature,  we  may  be  allowed  to  remark  that 
although  a  very  large  number  of  cattle  were  examined  in  an  al- 
most daily  attendance  at  the  slaughtering  pens  during  last  sum- 
mer and  fall,  no  cases  of  this  disease  were  discovered.  The 
freedom  of  our  cattle  from  this  disease,  contrasted  with  its  re- 
ported prevalence  in  the  eastern  feeding  and  dairy  stables, 
must  be  chiefly  ascribed  to  the  manner  in  which  they  are  raised, 
and  possibly  also  to  the  inherent  hardiness  of  the    native  stock. 

SOUTHERN  CATTLE  FEVER. 

In  the  last  annual  report  of  this  Station  the  disease  of  cattle 
commonly  known  as  Texas,  or  Southern  Cattle  Fever  was  dis- 
cussed at  some  length,  and  the  riiost  important  points  necessary 
to  a  general  understanding  of  its  nature  were  referred  to.  The 
literature  of  this  subject  has  been  somewhat  increased  lately  by 
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scientific  investigation  and  some  very  suggestive  theories  founded 
theredn.  On  this  subject,  however,  as  on  most  other  subjects 
of  the  same  kind,  theories  have  always  been  more  plentiful  than 
well  proven  facts.  Experiments  have  been  begun  by  the  Vete- 
rinary Department  of  the  Experiment  Station  of  Missouri,  in 
conjunction  with  this  station  and  that  of  Texas,  with  the  object 
of  clearing  up  some  of  the  uncertain  points  in  connection  with 
the  disease.  These  experiments  will  be  continued  until  definite 
results  have  been  attained.  In  this  paper  we  propose  merely 
to  give  the  lines  along  which  these  experiments  are  being  con- 
ducted, the  objects  to  be  attained,  and  to  report  the  progress 
which  has  so  far  been  made.  The  experiments  are  under  the 
direction  of  Prof.  Paquin,  of  Missouri,  a  scientist  who  is  emi- 
nently qualified  for  such  work  and  has  had  much  practical  ex- 
perience with  Texas  Fever.  His  report  of  the  present  year's 
work  has  not  yet  been  published  and  therefore  it  is  impossible, 
as  yet,  to  correctly  estimate  the  value  of  the  experiments  or 
deduce  any  conclusions  therefrom. 

It  is  expected  that  in  a  future  bulletin,  based  on  the  con- 
joined reports  of  the  different  States  concerned,  a  full  record  will 
be  given  of  these  experiments  and  their  results. 

In  order  to  give  a  correct  understanding  of  the  object  of  this 
work  it  will  be  necessary  to  review  briefly  some  of  the  most  es- 
sential facts  that  are  already  known  of  Texas  Fever.  The  name 
* 'Texas  Fever,"  although  misapplied,  is  used  in  this  report  be- 
cause it  is  by  that  name  that  the  disease  is  most  generally 
known  in  this  state.  It  is  known  then  that  cattle' shipped  from 
northern  parts  of  this  country  or  from  foreign  countries  to  the 
Southern  States  or  at  least  some  of  the  Southern  States,  are  liable 
to  die  during  their  first  summer  in  their  new  home ;  the  per  centage 
of  deaths  varying  in  different  localities,  but  generally  being  ex- 
tremely high.  The  parts  of  the  country  thus  dangerous  to  im- 
ported northern  cattle  are  regarded  as  permanently  infected 
with  the  germs  of  Texas  fever,  and  are  bounded  on  the  north 
by  a  very  irregular  East  and  West  line.  Part  of  this  state  is 
permanently  infected,  and  part  of  it  free  from  infection.  Again, 
it  is  equally  well  known  that  cattle  apparently  healthy,  shipped 
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from  these  southern  parts  to  Northern  States  infect  the  pastures 
there  where  they  graze,  and  thus,  indirectly,  infect  northern 
cattle  in  whom  the  disease  is  extremely  fatal.  Thus,  a  herd 
of  cattle  from  the  south  may  be  observed  on  northern  pastures 
healthy  and  thriving,  whilst  the  native  northern  stock  are  dying 
on  every  side  of  them,  and  dying  from  the  infection  of  the  pas- 
tures by  the  former.  This  is  a  fact  that  the  average  southern 
stock  breeder,  even  at  th isolate  day,  finds  difficulty  in  under- 
standing or  crediting.  He  may  be  excused  for  not  understand- 
ing it,  but  the  fact  is  too  well  authenticated  to  admit  of  disbe- 
lief. 

Droppinf^s  from  stock  cars  containing  Southern  cattle  also 
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tienticated  cases  in  which  this  has  been  shown  to  occur. 
According  to  that  investigator ,  the  g^crnis  of  Texas  fever ^  are  so 
weakened  in  virulence  by  passing  through  the  intestines  of  cat- 
tle that  they  require  a  lengthened  period  of  growth  in  the  outer 
world  on  the  pastures  before  they  again  acquire  the  power  of 
causing  disease  in  cattle  which  ingest  them,  and  this  period 
from  six  weeks  to  two  months  has  usually  been  found  to  elapse 
between  the  time  of  the  arrival  of  Southern  cattle  on  northern 
pastures,  and  the  first  outbreak  of  disease.  Another  much  dis- 
puted  question  is  whether  or  not  Texas  fever  ever  occurs 
among  Southern  cattle  which  inhabit  the  permanently  infected 
regions,  and  if  so,  whether  it  ever  proves  fatal.  This  is  not 
such  an  easy  point  to  determine  as  might  appear.     The  symp- 
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toms  of  the  disease,  especially  when  it  occurs  in  a  mild  form, 
are  not  very  characteristic,  and,  even  in  fatal  cases,  the  post- 
mortem appearances  are  not  always  uniform.  During  residence 
in  an  infected  district  last  summer  I  endeavored  to  sattisfy  my- 
self on  this  question  as  to  the  complete  immunity  of  Southern 
cattle  On  inquiry  I  was  informed  that  the  native  cattle  quite 
frequently  die  from  some  disease  the  symptoms  of  which  as  de- 
scribed, correspond  more  or  less  wtth  those  of  Texas  fever,  but 
which  is  locally  known  as  ** Murrain,"  and  that  a  large  number 
had  died  during  the  fall  preceeding  in  the  neighborhood  ol 
Helena.  What  was  the  cause  of  this  last  outbreak  it  is  impos- 
sible to  say,  but  I  had  the  opportunity  of  proving  by  examina- 
tion after  death,  that  at  least  some  of  the  cattle  native  to  that 
place  die  from  Texas  fever.  This,  however,  does  not  settle  the 
question  as  I  found  that  such  deaths  usually  occur  in  cattle 
which  have  been  moved  into  town  from  some  distance  in  the 
country.  It  is  well  known  to  all  cattle  owners  there  that  dur- 
ing summer  and  fall  movement  of  cattle  from  certain  part^  of 
the  surrounding  country,  and  even  from  a  distance  of  a  few 
miles,  into  the  town,  or  its  immediate  neighborhood,  is  liable 
to  be  followed  by  their  death.  The  same  thing  happens  when 
cattle  are  brought  from  over  the  river  in  Mississippi.  As  these 
cattle  undoubtedly  die  from  Texas  fever  we  must  conclude  that 
they  come  from  parts  that  are  not  infected.  I  am  inclined  to 
believe  from  these  and  other  observations  that  the  infection  of 
southern  pastures  is  not  so  universal  as  usually  supposed ;  that 
in  this  State,  at  least,  there  are  tracts  of  country  the  pastures  of 
which  are  as  yet  pure  whilst  surrounded  by  infected  regions. 

As  to  whether  the  opposite  condition  has  been  fullfilled, 
that  is,  death  of  cattle  on  these  pastures  removed  from  town 
by  movement  of  town  cattle  there  I  have  no  information.  In 
view  of  these  facts  the  deaths  from  Texas  fever  occurring  occas- 
ionally around  Helena  can  not  be  considered  as  proof  of  the 
statement  that  Southern  cattle  in  the  infected  regions  do  occas- 
ionally die  from  this  disease.  Although  the  pastures  m  the 
vicinity  of  that  town  are,  as  we  shall  see,  polluted  by  the  infec- 
tion in  its  most  virulent  form,  the  fact  of  the  surrounding  coun- 
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try  in  many  parts  being  free  from  infection  makes  this  location 
unsuitable  for  determining  with  accuracy  this  important  ques- 
tion. Althouth  other  considerations  and  reports  from  districts 
further  south  incline  me  to  the  belief  that  Southern  cattle  do  be- 
come affected.  I  can  not  so  far  positively  affirm  that  such  is 
the  case.  This  question  is  important  in  its  bearing  on  the  pos- 
sibility of  preventive  inoculation  of  Northern  cattle— one  of  the 
principal  objects  aimed  at  in  these  experiments. 

Cause  of  Immunity  in  Southern  Cattle — ^Whether  Southern 
cattle  suffer  from  Texas  Fever  or  not,  it  is  certain  that,  as  com- 
pared with  imported  Northern  stock,  they  suffer  to  a  very 
limited  extent,  and  the  question  arises,  whence  is  this  immunity 
derived?  The  usual  answer  to  this  is,  that  these  cattle  being 
raised  on  infected  grounds,  constantly  take  in  the  germs  of  the 
disease  with  their  food  and  water,  and  thus  gradually  becomfng 
accustomed  to  their  action  are  able  to  withstand  it,  just  as  the 
continuous' use  of  certain  poisonous  drugs  in  time  renders  the 
human  subject  proof  against  doses  which  would  otherwise  prove 
fatal.  This  theory  does  not  necessarily  infer  that  the  subjects 
ever  really  become  diseased;  that  is,  that  the  germs  ever  pass 
the  stomach  and  intestines,  and  multiply  in  the  blood  and  in- 
ternal organs.  The  production  of  immunity  in  this  way,  merely 
by  living  in  an  infected  region  for  a  lengthened  period  without  at 
any  time  becoming  affected,  is  not  very  well  established,  even  in 
the  case  of  human  infectious  diseases.  The  most  certain  means 
by  which  immunity  is  obtained  from  any  non-recurrent  infec- 
tious disease  is  through  the  influence  of  a  first  attack,  and  this 
is  probably  the  explanation  of  the  fact  that  Southern  cattle  live 
in  safety  on  these  infected  pastures.  It  is  on  this  basis  also  that 
the  theory  of  preventive  inoculation  is  founded.  Young  calves, 
as  is  well  known,  may  be  brought  to  the  Southern  States  from 
the  North  with  much  less  danger  than  older  animals.  Either 
they  are  less  susceptible  to  the  action  of  the  virus,  or  if  suckling, 
receive  it  at  first  in  smaller  doses,  thus  becoming  gradually 
habituated  to  it,  or  by  undergoing  a  mild  attack  receive  from 
this  future  protection.  This  will  apply  also  to  newly  born  cal- 
ves in  the  South  which  in  this  respect  are  in  the  same  condition 
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as  imported  Northern  animals,  except  that  as  is  not  unlikely  a 
certain  degree  of  their  immunity  may  be  inherited. 

Whether  one  mild  attack  of  Texas  Fever  is  sufficient  to 
confer  permanent  immunity,  or  whether  these  Southern  cattle 
suffer  from  repeated  mild  attacks  or  not  we  do  not  know.  Even 
infectious  diseases  which  are  regarded  as  non-recurrent  are  not 
absolutely  so,  the  second  attack,  however,  when  it  does  occur 
is  invariably  mild.  In  my  own  observation  and  enquiries,  I  have 
been  unable  to  find  evidence  of  any  instance  in  which  the  same 
animal  has  suffered  from  two  undoubted  attacks  of  Texas  Fever, 
neither  can  I  find  it  in  the  literature  at  my  command.  The 
statement,  however,  is  sometimes  made  that  cattle  from  infected 
regions  when  shipped  north  and  retained  there  during  one  win- 
ter, are,  on  their  return  South  as  liable  to  die  as  cattle  which  never 
have  been  on  infected  ground  before.  This  hardly  accords  with 
our  theory  of  protection  conferred  by  a  first  attack,  but  like 
many  other  statements  on  this  subject,  it  requires  confirmation, 
and  next  summer  the  question  will  be  tested  by  the  return  of 
some  of  the  cattle  shipped  north  this  year. 

Practical  Questions  Demanding  Solution — ^The  foregoing  is 
not  put  forward  as  a  critical  review,  but  merely  as  a  summary 
which  can  be  readily  understood  by  the  non-scientific  reader,  of 
what  we  consider  to  be  necessary  for  the  correct  understanding 
and  appreciation  of  the  experiments  now  engaged  in.  These 
have  for  their  object  the  solution  of  the  following  questions, 
which  as  I  take  it,  from  a  practical  point  of  view,  covers  the 
whole  field. 

1st.  The  determination,  as  nearly  as  possible,  of  the  ex- 
tent of  this  State  which  is  permanently  infected. 

2nd.  The  most  practical  and  economical  method  of  ship- 
ping Southern  cattle  without  endangering  the  herds  of  the 
North. 

3rd.  Some  means  of  diminishing  the  fatality  to  Northern 
cattle  when  shipped  South. 

The  infected  region  in  Arkansas — In  the  last  annual  report 
of  this  station,  the  course  was  given  of  the  line  bounding  on  the 
north  the  infected   regions  of  this   State,  as  established  by  the 
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Department  of  Agriculture.  In  a  work  of  such  magnitude  as 
this,  embracing  the  whole  country  from  East  to  West,  anything 
like  accuracy  could  not  be  expected,  and  the  boundary  line  was 
only  advanced  as  approximately  correct.  The  occurrence  of 
outbreaks  of  Texas  Fever  among  native  cattle  in  parts  of  the 
State  far  south  of  this  line,  such  as  that  which  was  observed  at 
Newport,  in  Jackson  County,  during  last  summer,  shows  that 
any  error  of  location  was  very  much  on  the  safe  side. 

As  before  said,  regions  as  far  South  as  Philips  couaty  were 
found  to  be  free  from  infection.  Unnecessary  restrictions  on 
the  shipment  of  cattle  may  be,  and  are,  the  result  of  this  inac- 
curate location,  and  this  points  to  the  necessity  of  further  inves- 
tigation with  a  view  of  discovering  what  parts  of  the  State  are 
infected,  and  what  free  from  infection.  This  task,  it  is  our  in- 
tention to  accomplish  next  season,  and  as  much  assistance  in 
this  may  be  derived  from  intelligent  correspondence,  it  is  hoped 
that  those  farmers,  or  live  stock  owners  in  the  Northern  and 
Central  parts  of  the  State  who  Have  any  information  bearing  on 
the  subject  will  communicate  the  same. 

To  enable  those  who  are  willing  to  assist  in  this  undertak-r 
ing  to  form  an  opinion  as  to  whether  their  region  is  infected 
or  not,  the  following  general  rules  may  be  laid  down  as  a  guide. 

A  district  is  free  from  infection  when  cattle  imported  there 
from  the  Northern  counties  of  this  State,  or  from  parts  further 
North  fail  to  contract  Texas  Fever  during  their  first  summer. 
Also  when  cattle  imported  from  the  Central  parts  of]  the  State, 
and  further  South  into  this  district  infect  the  pastures  and  cause 
disease  among  the  native  cattle. 

The  opposite  conditions  indicate  that  such  a  district  is  in- 
fected. 

Infection  of  pastures  by  stock  cars — ^That  stock  cars  contain- 
ing Southern  cattle  may  be  the  means  of  infecting  pastures  along 
the  railroad  tracks  is  now  well  known.  Two  outbreaks  in 
Arkansas,  during  the  present  season,  causing  a  total  loss  of  some- 
thing like  seventy  cattle  have  been  personally  investigated,  and 
traced  to  their  source. 

Since  the  manure  is   the    principal   medium    in   which  the 
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germs  of  Texas  Fever  are  contained,  and  this  is  constantly  drop- 
ping out  beside  the  unfenced  track,  no  other  result  could  be  ex- 
pected, and  until  laws  are  enforced  regulating  the  traffic  in 
Southern  cattle  such  outbreaks  will  continually  occur.  A  cer- 
tain amount  of  security  might  be  obtained  by  requiring  the  cars 
to  be  closely  boarded  on  the  sides  to  the  necessary  height, 
watering  and  feeding  cattle  at  certain  places  on  the  route  in  pens 
from  which  other  cattle  are  excluded,  and  thorough  cleaning 
and  disinfection  of  the  cars  after  unloading.  These  provisional 
measures  have  been  recommended,  and  in  part  adopted  in  some 
of  the  Northern  States  as  an  alternative  to  total  exclusion  of 
Southern  cattle. 

Disinfection  of  the  cattle  themselves  before  shipment  has 
also  been  proposed,  and  something  was  attempted  in  that  direc- 
tion in  our  experiments.  From  a  scientific  point  of  view  such 
an  experiment  is  not  without  value,  but  as  a  practical  method, 
even  if  it  were  successful,  my  experience  is  not  in  its  favor.  To 
obtain  complete  destruction  of  the  disease  producing  germs  con- 
tained in  the  stomach  and  intestines  requires  the  adminstration 
of  large  and  repeated  doses  of  disinfectants,  which  necessarily 
have  to  be  forcibly  administered,  a  task  of  too  much  magnitude 
when  a  large  number  of  cattle  are  concerned  to  admit  of  the  ex- 
pectation that  it  would  ever  be  faithfully  executed. 

Protection  to  Northern  Cattle  shipped  South — In  the  last  report 
in  speaking  of  Texas  Fever  it  was  suggested  that  a  means  of  pro- 
tection to  Northern  cattle  when  shipped  to  infected  regions  in 
the  South  might  be  found  in  preventive  inoculation,  and  this  is 
the  principal  object  for  which  we  are  now  working.  In  the  pre- 
sent incompleted  state  of  our  work  it  would  be  premature  to  say 
more  than  that  the  results  so  far  obtained  lead  us  to  hope  that 
this  end  will  be  obtained.  The  percentage  of  deaths  among 
imported  cattle  in  the  Southern  part  of  this  State  is  somewhere 
over  seventy  per  cent.,  and  no  means  of  protection  at  present 
in  use  seems  to  have  much  influence  in  diminishing  it. 

To  this  statement  one  exception  must  be  made,  which  has 
already  been  mentioned,  and  that  is  that  cattle  shipped  in,  late 
in  fall,  or  in  early  winter  become  to  a  certain  extent  acclimated 
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before  summer,  and  thereby  stand  a  better  chance  of  surviving. 
Occasionally,  however,  as  I  am  informed,  they  survive  the  first 
summer,  and  succumb  during  the  second. 

Calves  imported  while  quite  young  also,  as  has  been  said, 
become  gradually  acclimated,  and  thus  enabled  to  resist  the  in- 
fection. Another  method  by  which  the  danger  may  be  dimin- 
ished, and  which  in  the  case  of  fine  stock  deserves  to  be  well 
tested  is,  during  the  first  summer  to  entirely  exclude  such  stock 
from  the  pastures,  and  from  yards  to  which  native  cattle  have 
access,  watering  exclusively  from  wells.  Late  in  the  fall  when  the 
danger  is  much  lessened  they  may  be  allowed  on  the  pastures 
to  become  gradually  habituated  to  the  virus.  The  feed  during 
summer  would  of  course  have  to  be  hay  and  grain.  In  an  ex- 
periment which  will  be  detailed  later,  it  will  be  seen  that,  how- 
ever virulent  the  grass  on  a  pasture  may  be,  it  entirely  loses 
its  virulence  when  dried,  and  may  be  fed  with  impunity  to  sus- 
ceptible animals  within  at  least  two  weeks  from  cutting.  The 
regular  administration  of  some  germicide  is  also  well  worthy  of 
trial;  of  these,  sulphur  is  perhaps  the  most  available  as  it  can  be 
given  in  large  doses  and  is  readily  taken  when  mixed  with  the 
food. 

I  have  usually  recommended  that  it  be  given  three  or  four 
times  a  week,  mixed  in  feed  in  as  large  doses  as  the  animal  will 
take,  intermitting  its  use  when  any  ^ign  of  digestive  disorders 
appear. 

The  faithful  carrying  out  of  these  methods  of  protection  is 
of  course  attended  with  some  extra  trouble  and  expense,  which, 
however,  may  well  be  tolerated,  when  as  is  usually  the  case,  the 
lives  of  high  priced  cattle  are  at  stake. 

Preventive  Inoculation — The  theory  upon  which  inoculation 
as  a  preventive  measure  is  based  was  suggested  in  the  first  part 
of  this  paper,  namely,  that  a  mild  attack  of  the  disease,  natur- 
ally or  artificially  produced  confers  immunity  from  future  attacks. 

This  method  of  combating  the  ravages  of  infectious  dis- 
eases, although  not  quite  a  recent  discovery,  can  hardly  be  said 
to  have  yet  passed  the  embryo  stage  of  its  development.  Among 
animal  diseases  its  efficacy  first  demonstrated  in  Anthrax,  by 
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Pasteur,  has  since  been  prov/ed  in  ** Black  Leg,"  and  notably  by 
Salmon  in  Chicken  Cholera.  Inoculation  against  contagious 
pleuro-pneumonia  of  cattle  has  also  been  practiced  for  many 
years. 

It  would  seem,  from  the  peculiar  conditions  under  which 
it  occurs,  that  there  is  no  infectious  animal  disease  to  which 
preventive  inoculation,  if  successful,  would  be  more  applicable 
than  to  Texas  Fever. 

It  would  not  require  to  be  universal,  but  practiced  only  on 
cattle,  mostly  fine  stock,  which  were  intended  to  be  shipped  to 
Southern  infected  regions.  Neither  could  it  labor  under  the  dis- 
advantage (urged  against  its  application  to  pleuro-pneumonia) 
of  tending  to  perpetuate  the  disease  and  introduce  it  into  new 
quarters.  Such  a  method  of  protection  would  prove  of  in- 
calculable benefit  to  the  South  by  allowing  the  importation  of 
the  improved  breeds  of  cattle  so  essential  to  the  improvement 
of  the  native  stock,  without  the  risk  with  which  such  importa- 
tion is  now  attended. 

If,  therefore,  there  is  even  a  bare  possibility  of  this  end 
being  attained,  all  efforts  tending  in  this  direction  might  well  be 
encouraged  and  supported. 

SHIPMENT  OF  CATTLE. 

In  accordance  with  an  agreement  entered  into  between  this 
Station  and  that  of  Missouri  for  conjoined  work,  a  number  of 
cattle,  twenty-six  head  in  all,  were  shipped  June  26th,  from 
the  neighborhood  of  Helena  to  Columbia,  Mo.,  to  afford  mate- 
rial for  work  there.  Phillips  county  was  selected  as  a  field  for 
these  experiments  on  account  of  conveniences  in  shipping,  and 
because  it  was  so  far  South  in  the  State  as  to  afford  assurance 
that  cattle  shipped  from  it  would  prove  a  source  of  infection  in 
the  North,  and  this  selection  was  justified  by  the  results. 

Of  cattle  shipped  North  to  Columbia,  Mo.,  we  have  at 
present,  nothing  further  to  say,  except  that  a  number  of  them 
will  be  returned  to  their  original  home  next  summer.  The  ob- 
ject of  this  has  been  already  given.  Besides  this  shipment  of 
cattle,  specimens  of  the  organs,  blood,  etc.,  of  healthy  native 
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cattle  slaughtered  in  Helena,  for  beef,  were  sent  to,  the  same 
place  as  well  as  specimens  of  the  internal  organs  of  Northern 
cattle  which  died  from  Texas  fever. 

July  9th,  eight  head  of  cattle  arrived  from  Missouri  and 
were  placed  at  once  on  a  pasture  south  of  town,  which  was 
guaranteed  to  be  fatal  to  northern  stock,  and  the  result  proved 
that  it  was  so. 

The  grasses  of  this  field  were  Bermuda  and  Crab  grass 
chiefly.  It  was  an  old  pasture  with  a  thick  matted  under- 
growth of  partly  dead  grass.  The  field  was  comparatively  free 
from  weeds  and  was  well  supplied  with  shade  trees.  Water 
was  supplied  by  a  small  stream  which  flowed  along  one  side  of 
the  field,  and  not  more  than  half  a  mile  from  its  source  in  the 
bluffs;  this  stream,  before  it  entered  the  field  was  accessible  to 
the  native  stock.  Besides  these  from  the  north,  the  field  con- 
tained a  few  natives. 

The  imported  cattle  were  of  common  graded  stock,  evi- 
dently ranging  from  one  to  two  years  of  age,  and  they  were 
placed  on  this  pasture  in  the  expectation  that  at  least  some  of 
them  would  die  from  Texas  fever  during  the  summer.  As  an 
evidence  of  the  virulence  of  the  poison  on  that  field,  it  may  be 
here  said  that  seven  of  these,  that  is  %7  per  cent.,  died  before 
the  end  of  the  month,  or  twenty -one  days  after  their  arrival. 
The  first  sign  of  sickness  was  observed  on  the  23d,  exactly 
two  weeks  from  the  date  on  which  they  were  placed  on  the 
pasture.  Previous  to  this  they  all  appeared  to  be  in  normal 
health.  The  sick  animal,  a  heifer,  about  one  year  old,  was 
standing  apart  from  the  others  with  head  held  low.  On  being 
approached,  it  suddenly  raised  the  head  with  a  startled  and 
wild  look,  then  started  off  on  a  run  across  the  field.  The  next 
morning  it  was  found  lying  in  the  shade,  but  started  up  on 
being  approached,  exhibiting  the  same  symptoms  as  before, 
but  in  an  increased  degree.  There  was  now  also  trembling 
and  jerking  of  the  muscles  of  the  neck,  with  constant  up  and 
down  motion  of  the  head.  There  was  also  a  disposition  to 
rush  at  any  intruder  who*  approached  too  closely.  As  yet  no 
difficulty  in  progression  was  observed.     The   symptoms  were 

Ex— 9 


I  JO  Second  Annual  Report  of  the 

readily  recognized  by  men  accustomed  to  dealing  in  cattle 
there,  as  the  initiatory  stage  of  one  form  of  what  they  desig- 
nate ''Murrain/'  After  a  time,  weakness  in  locomotion  be- 
came manifest  with  staggering  gait  and  spasmodic  contraction 
of  the  muscles.  On  the  25th  it  was  with  difficulty  made  to  rise, 
and  when  on  its  feet,  the  trembling  and  weakness  of  the  limbs 
were  so  great  that  it  soon  sunk  down  again.  There  was  no 
bloating.  Breathing  exceedingly  rapid,  96  per  minute,  and  a 
temperature,  in  mouth,  of  105  deg.  There  was  occasionally 
severe  straining  with  passages  of  small  quantity  of  faeces 
hardened  and  bloody.  This  case  proved  fatal  in  about  forty- 
eight  hours  after  the  first  sign  of  ill  health. 

The  second  case  occurred  three  days  later,  exhibiting  gen- 
erally the  same  symptoms  as  the  first,  but  the  signs  of  nervous 
derangement  were  not  so  well  marked,  and  in  all  subsequent 
cases,  except  one,  these  were  almost  entirely  absent.  The  fol- 
lowing table  shows  the  number  of  days  after  arrival,  on  which 
the  cattle  of  this  shipment  died : 

1  died  on  the  2Sth,  after  arrival  16  days. 

2  died  on  the  28th,  after  arrival  19  days. 

1  died  on  the  29th,  after  arrival  20  days. 

2  died  on  the  30th,  after  arrival  21  days. 
I  died  on  the  31st,  after  arrival  22  days. 

In  none  of  these  cases  was  sickness  manifested  more  than 
three  days  before  death. 

The  so-called  "period  of  incubation"  cannot,  therefore,  be 
more  than  two  weeks,  since  the  first  evident  sickness  appeared 
just  two  weeks  after  first  exposure.  It  may  be  less  than  two 
weeks,  since  we  do  not  know  that  this  animal  became  infected 
immediately  after  exposure.  Fourteen  days  at  least,  evidently, 
must  elapse  after  taking  into  the  stomach  and  bowels  the  poison 
of  Texas  Fever  before  its  effects  become  manifested.  Whether 
or  not  this  can  be  correctly  called  an  incubatory  period,  there 
may  be  a  difference  of  opinion.  I  have  little  doubt,  but  these 
cattle  took  into  their  stomachs  the  germs  of  disease  almost  with 
their  first  mouthful  on  their  new  pasture.  The  symptoms  and 
after-death  appearances,   however,   idicate  that  Texas  fever  is 
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not  a  local  disease  affecting  only  the  digestive  track,  but  one  in 
which  the  poison  become  generalized,  leading  to  alterations  of 
the  blood,  and  consequently  interfering  with  all  the  vital  func- 
tions. We  may.  therefore,  regard  the  period  of  incubation  as 
commencing  only  after  the  disease  producing  organisms  have 
found  their  way  from  the  digestive  track  into  the  blood,  that  is, 
have  become  generalized.  Some  subjects,  evidently,  are' able 
to  resist  this  invasion  longer  than  others. 

SYMPTOMS  OF  TEXAS  FEVER. 

The  case  described  above  shows  some  variations  in  symp- 
toms from  those  which  are  usually  seen  in  Texas  fever.  I  will 
here  give  some  of  the  most  evident  symptoms  of  a  typical  case, 
which  can  be  readily  recognized  by  even  those  not  accustomed 
to  exact  observation.  The  sick  animal  stands  apart  from  its 
fellows  with  head  depressed.  There  is  no  desire  for  food  and 
rumination  is  suspended.  A  wild  and  staring  look  of  the  eyes 
is  often  seen  at  first,  but  this  is  not  a  constant  symptom  nor 
peculiar  to  the  disease.  In  most  cases,  about  80  per  cent  of 
those  I  have  seen,  the  urine  at  this  stage  is  deepened  in  color, 
|[enerally  a  light  brown.  Later  it  becomes  a  dark  red.  There 
is  more  or  less  constipation ;  this  symptom  being  most  marked 
in  those  which  survive  longest.  In  some  which  died  from  a 
very  acute  attack,  there  was  no  constipation.  The  muzzle  be- 
came dry  and  the  ears  hot;  the  temperature  taken  by  ther- 
mometer in  the  mouth  or  rectum  at  this  stage  may  range  from 
103  to  106.  Breathing  is  rapid,  but  there  is  little  or  no  cough. 
<jenerally  the  sick  animals  seek  the  shade  and  lies  down  most 
of  the  time.  One  symptom  frequently  observed  is  licking  up 
and  chewing  dirt  from  the  ground. 

Then  comes  muscular  weakness  and  trembling  of  limbs 
when  forced  to  a  standing  posture.  There  is  often  straining 
and  symptoms  of  abdominal  pain  towards  the  last.  The  con- 
juctiva  is  usually  pale,  whilst  the  membrane  lining  of  the  nostrils 
is  streaked  with  red.  In  last  stages  the  head  is  held  extended 
with  the  nose  on  the  ground,  and  death  comes  on  usually  with 
little  struggling. 
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POST-MORTEM   APPEARANXE. 

Only  the  most  evident  changes  will  be  here  noted.  Under 
the  skin,  the  fatty  tissue  is  often  yellower  than  natural,  and 
streaked  with  red,  but  this  is  sometimes  not  noticeable.  The 
blood  flows  readily  from  the  larger  cut  vessels,  and  generally 
does  not  clot  as  readily  as  usual,  but  I  have  never  seen  it  quite 
uncoagulable.  A  well  marked  and  almost  constant  symptom  is 
seen  on  removing  the  skin  from  over  the  ribs.  This  is  the 
presence  of  small  lymph  glands  which  are  quite  black  in  color 
and  swollen  with  blood.  The  larger  lymph  glands  found  be- 
side the  large  vessels  inside  the  arm  and  in  the  groin  are  also 
darkened,  but  not  to  the  same  extent.  The  lungs  are  always 
spotted  dark  in  places,  but  never  solidified.  When  cut  they 
show  their  natural,  spongy  character,  and  exude  a  dark  yellow, 
frothy  fluid  on  the  cut  surface.  There  is  no  effusion  of  fluid 
into  the  cavity  surrounding  them.  There  is  nearly  always  an 
effusion  of  fluid,  of  a  dark  or  light  red  color  into  the  heart 
sack,  and  in  all  the  cases  yet  examined,  the  heart  itself  was 
much  reddened,  often  a  dark  red.  Lining  of  the  heart  cavities 
also  stained  often  with  dark  spots  and  streaks.  This  abnormal 
condition  of  the  heart  was  one  of  the  most  noticeable  after 
death  appearances  among  the  catttle  which  died  on  the  infected 
pasture  at  Helena.  The  cavities  of  the  heart  rarely  contain 
clots  of  blood.  The  liver  is  enlarged,  sometimes  very  much 
so,  but  its  condition  otherwise  is  not  constant;  in  some  cases 
being  yellow  in  color  and  evidently  surcharged  with  bile,  which 
flows  freely  from  it  when  cut,  whilst  in  other  cases,  and  these 
are  the  most  common,  it  is  deeply  congested  full  of  blood,  and 
of  a  dark  color  on  the  surface.  Bile  in  gall  bladder  usually 
dark  and  abundant.  Spleen  almost  invariably  swollen,  but  to 
a  vefy  variable  degree.  The  surface  is  spotted  and  streaked  a 
bluish  purple,  and  in  consistence  the  whole  organ  is  plainly 
softened.  It  is  distended  with  blood,  but  the  contents  not  fluid, 
nor  in  our  experience  do  they  gravitate  to  the  lower  end  when 
the  spleen  is  held  up,  as  has  so  frequently  been  stated.  When 
cut,  the  surface  bulges  out  and  appears  soft  and  almost  black. 
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Manyfolds  may  be  packed  full  or  only  moderately  filled.  The 
contents  are  rarely  hard  and  dried,  except  when  the  course 
of  the  disease  has  been  slow.  I  think  that  the  appearance  of 
the  manyfolds  after  death  often  gives  rise  to  misleading  ideas 
of  the  cause  of  death.  In  cattle  that  are  slaughtered  in  per- 
fect health,  this  division  of  the  stomach  is  nearly  always  full 
and  the  contents  moderately  hard,  and  when  an  animal  suffers 
for  some  days  before  death  from  a  febrile  disease,  these  con- 
tents are  always  found  hard  and  apparently  impacted.  The 
other  divisions  of  the  stomach,  except  the  fourth,  are  normal 
in  appearance,  but  the  fourth  division  has  its  membranous  folds 
congested,  and  of  a  dark  purple  color.  This  post-mortem  ap- 
pearance has  not  been  missed  in  any  cases  yet  examined,  and 
it  is  one  of  the  most  characteristic  in  Texas  fever.  The  great 
bulk  of  the  intestines  when  opened,  often  show  no  important 
changes,  although  sometimes,  evidently  congested,  but  the  rec- 
tum or  posterior  bowel  is  very  often  much  congested  and  some- 
times contains  blood  clots  mixed  with  hardened  pellets  of 
faeces.  The  kidneys  also  vary  somewhat  in  appearance  in  dif- 
ferent cases,  sometimes  appearing  almost  normal.  In  general, 
however,  they  are  swollen  and  darkened,  occasionally  streaked 
red  on  the  surface. 

In  one  case  (a  fatal  result  of  inoculation)  they  were  found 
to  be  of  a  pale  color  and  diminished  in  size,  with,  as  seen  un- 
der the  microscope,  their  secreting  structure  almost  completely 
destroyed . 

The  appearance  of  the  bladder  and  urine  is,  perhaps,  the 
most  characteristic  of  all,  and  as  a  simple  diagnostic  sign,  the 
most  important.  It  is  full,  but  not  often  inordinately  dis- 
tended, and  the  urine  has  the  deep  tinge  before  mentioned. 
The  color  varies  from  a  light:  red  to  a  purple  or  almost  black, 
and  it  shows  through  the  walls  of  the  bladder  as  a  deep  green. 
In  a  few  cases,  it  is  of  an  amber  color,  and  apparently  little 
altered.  I  have  been  unable  to  trace  any  relation  between  the 
degree  of  morbid  change  in  the  kidneys  and  the  amount  of  dis- 
coloration in  the  urine,  nor  do  I  think  there  is  any.  The  color 
of  the  urine  indicates  disorganization  of  the  blood  rather  than 
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of  the  kidney.  Strictly  speaking,  the  urine  is  not  bloody;  the 
most  careful  microscopic  examination,  except  in  rare  cases, 
fails  to  reveal  the  presence  of  blood  corpuscles ;  neither  in  any 
specimens  that  I  have  tested,  has  it  been  markedly  albuminous. 
The  abnormal  color  is  doubtless  derived  from  the  breaking  up 
of  the  red  blood  cells,  setting  free  their  coloring  matter  which 
is  excreted  by  the  kidneys.  If  asked  what  were  the  after-death 
appearances  by  which  the  cause  of  death  could  be  most  easily 
recognized,  I  should  say  that  they  were  to  be  found  in  the 
blood,  liver,  spleen  and  fourth  division  of  the  stomach,  and  in 
the  bladder  and  lymphatic  glands,  as  above  described.  The 
result  of  the  first  shipment  of  cattle  seemed  to  justify  the  Mis- 
souri Station  in  making  a  second,  and,  accordingly,  at  mutual 
expense  with  this  station,  a  second  lot  of  eleven  head  arrived 
from  Columbia,  Mo.,  August  13,  one  being  dead  on  arrival. 
Post-mortem  examination  of  this  case  revealed  the  following 
changes  which,  as  the  cause  of  death  might  possibly  be  dis- 
puted, we  win  consider  it  desirable  to  make  a  record  of. 

The  animal  died  on  the  night  of  the  12th,  having  showed 
signs  of  sickness  twenty-four  hours  before  death,  with  (according 
to  the  statement  of  the  attendant)  swaying  from  side  to  side.  It 
was  opened,  perhaps,  twelve  hours  after  death.  There  was  no 
rigidity  of  muscles.  These  on  being  cut,  were  pale  in  color, 
and  there  was  no  flow  of  blood  on  cutting  the  femoral  vessels. 
There  was  a  slight  odor  of  decomposition.  Inguinal  glands 
not  markedly  swollen  or  discolored.  Lungs  spotted  dark  in 
places ;  no  consolidation.  Heart  substance  pale  and  soft;  endo- 
cardium not  discolored.  Ventricles  almost  empty.  One  con- 
tained a  small,  dark,  soft  clot.  Slight  red  pericardial  effusion. 
Mucous  membrane  of  fourth  division  of  stomach  but  slightly 
discolored.  Liver  large  and  stained  yellow.  Gall  bladder  full 
of  thick,  yellow  bile.  Spleen  enlarged,  dark  and  quite  soft, 
appearing  almost  black  on  section.  Kidneys  much  altered, 
either  by  disease  or  decomposition,  the  surface  and  cortex  be- 
ing soft  and  dirty  gray  in  color;  urine  dark  red  and  faeces  in 
rectum  soft. 


Agricultural  Experiment  Station.  135 

The  following  table  shows  the  number  of  days  after  arrival 
on  which  the  second  lot  died  or  became  sick. 
I  dead  on  August  13th,  on  arrival. 

1  died     "        **        30th,  after  arrival,  17  days. 

2  *'      "        ''        31st,     •*  '*        18  days. 
I     "       *'        "        27th,     "          "        14  days. 

1  "      "     Sept.       1st,     "  '*        19  days. 

2  became  sick  August  28th,  after  arrival,  15  days. 

In  those  which  died,  the  duration  of  evident  sickness  was 
the  same  as  in  the  first  lot,  namely,  from  two  to  three  days. 
The  post-mortem  appearances  also  were  similar. 

Two,  as  will  be  seen,  became  sick  and  subsequently  recov- 
ered. They  were  sick  about  two  weeks,  showing  the  same 
symptoms  as  in  fatal  cases,  but  less  aggravated.  Muscular 
weakness  and  trembling  was  not  noticed  in  these  and  in  one  of 
them  the  urine  did  not  become  altered  from  the  normal.  In 
the  way  of  treatment,  something  was  attempted  in  the  second 
lot..  In  the  first  one,  the  object  being  to  obtain  specimens  and 
observe  the  course  of  the  disease,  no  treatment  was  attempted. 
Of  the  latter  shipment  the  effect  of  drugs  was  tried  upon, four, 
but  little  success  was  obtained.  As  soon  as  observed  to  be 
sick  a  large  dose  of  purgative  medicine  was  given,  and  this  fol- 
lowed in  two  cases  by  quinine  in  large  doses  and  in  two  others 
by  carbolic  acid  given  in  sufficient  quantity  of  water.  The  car- 
bolic acid  treatment  was  tried  on  the  two  which  recovered,  but 
we  are  not  prepared  to  say  that  this  treatment  was  the  cause  of 
recovery,  although  it  may  have  contributed  to  that  result.  I 
think  it  is  doubtful  if  any  treatment  would  be  successful  in  a 
very  severe  attack. 

Of  the  last  shipment,  six  died  out  of  eleven;  two  became 
sick  and  recovered,  whilst  three  never  showed  any  signs  of  sick- 
ness. These  cattle  will  be  retained  there  during  next  summer 
to  note  if  any  further  deaths  or  sickness  should  occur. 

Nothing  has  been  said  of  the  preventive  inoculation  and 
its  effects  on  these  cattle,  nor  can  any  report  on  that  subject  be 
made  until  the  reports  from  the  other  stations  concerned  are 
published.     This  according  to  an  understood  agreement. 
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Feeding  Hay  from  Infected  Ground. — ^To  test  the  effect  of 
drying  and  curing  of  grass  from  infected  pastures,  on  the  viru- 
lence of  the  Texas  Fever  germ,  about  eight  bales  of  grass  from 
the  pasture  where  our  cattle  were  kept,  was  cut  Oct.  ist  to  3d, 
close  to  the  ground,  so  as  to  include  much  of  the  dried  and 
dead  grass  below.  It  was  obtained  from  several  parts  of  the 
infected  field  and  allowed  to  cure  in  the  usual  way  in  small 
bunches.  After  being  baled,  (through  the  kindness  of  Mr, 
Clopton)  and  completely  closed  in  by  packing,  it  was  shipped 
to  Fayetteville.  On  an]  unoccupied  farm  several  miles  from 
town,  a  close  fence  was  built  and  two  cattle  obtained  in  the 
neighborhood  were  subjected  to  this  feeding  experiment.  These 
cattle  were  raised  in  a  neighborhood  which  has  never  been  in- 
fected and  consequently  were  susceptible  to  the  pathogenic  ac- 
tion of  the  Texas  Fever  germ  if  it  retained  its  virulence. 

Besides  the  hay,  which  they  readily  ate,  a  little  corn  meal 
was  allowed.  The  feeding  lasted  one  month,  and  the  effect 
was  entirely  negative.  The  cattle  remained  healthy  and  ,im- 
proved  in  condition.  The  weather  during  the  whole  time,  from 
cutting  of  the  grass  to  the  close  of  the  experiment,  was  warm 
and  without  night  frosts.  The  result  of  this  experiment  was 
different  from  what  was  expected.  The  virulence  of  Texas 
Fever  must  reside  either  in  the  pasture  or  in  the  drinking  water, 
or  in  both.  From  the  manner  in  which  northern  pastures  and 
the  neighborhood  of  railroads  become  polluted,  there  is  little 
doubt  that  the  grass  and  soil  in  most  cases,  are  the  source  of 
infection,  and  not  the  water,  and  consequently,  we  might  ex- 
pect that  grass  cut  as  this  was  from  a  pasture  extremely  deadly 
to  susceptible  animals,  would  itself  contain  the  virulence. 

The  most  probable  explanation  is  that  which  has  been 
mentioned,  namely,  that  drying  has  the  effect  of  destroying 
either  the  life,  or  at  least  the  virulence  of  the  Texas  fever  germs. 

We  refrain,  in  this  paper,  from  any  reference  to  the  dis- 
ease from  a  bacteriological  point  of  view.  Not  having  on  hand 
the  necessary  apparatus  for  bacteriological  study,  nor  sufficient 
time  to  engage  in  it,  but  little  was  attempted  in  this  line. 
Specimens,  however,  were  obtained    for   future   examination, 
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both  from  diseased  animals  and  from  healthy  natives,  and  these 
will  be  subsequently  reported  on. 

From  certain  preliminary  examinations,  however,  I  judge 
that  the  discovery  and  demonstration  of  the  causative  agent  in 
this  disease  will  be  attended  with  as  much  difficulty  as  in  any 
other  which  has  yet  been  successfully  investigated. 


SPAYINO  OK  CATTLE. 


This  has  been  made  the  subject  of  some  experiments  and 
investigation  lately,  and  as  it  is  a  question  of  much  importance 
and  wide  divergence  of  opinion,  and  one  which  is  likely  still 
furthei  to  engage  the  attention  of  the  Western  cattle  owner  in 
the  future,  we  consider  it  desirable  to  draw  the  attention  of  the 
farmers  to  it  now,  although  our  experiments  in  this  line  are  in- 
tended to  be  continued  as  opportunity  occurs.  Conclusions  on 
a  question  of  this  kind  ought  to  be  drawn  from  and  based  upon 
extensive  observation  and  experience,  and  it  is  hoped  that  this 
may  be  the  means  of  inducing  others  to  experiment  in  the  same 
line,  and  thus  supplement  our  own  work. 

Spaying  of  cattle  is  an  old  operation  and  one  whjch  has 
generally  been  discouraged  in  veterinary  works,  as  operations 
of  convenience 'rather  than  necessity  usually  are;  but  under  cer- 
tain conditions  it  would  seem  that  the  operation  may  be  justified 
by  the  advantages  gained  in  the  economic  raising  of  cattle.  It 
has  been  performed  extensively  in  European  countries  with 
reported  good  results,  and  within  the  last  few  years  has  been  in- 
troduced among  the  cattle  of  the  West,  and  it  would  seem  that 
the  conditions  which  render  spaying  profitable  as  an  economic 
factor  in  beef  production  exist  to  their  full  extent  on  our  ranges 
of  the  West  and  Southwest.  In  the  spaying  of  dairy  cows  the 
object  aimed  at  is  the  production  of  milk  rather  than  of  fat. 
Cows  that  are  spayed  at  the  age  in  which  they  give  the  largest 
yield  of  milk — after  third  calf — provided  they  are  fed  and  tended 
properly,  continue  to  milk  in  almost  undiminished  quantity,  ex- 
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cept  as  influenced  by  the  food,   for  a  very  considerable  period 
after  being  thus  operated  upon.     The  length  of  time  is  some- 
what uncertain,   but  is  usually  stated  to  be  two  or  three  years, 
and  as  a  rule  the  diminution  in  the  flow  of  milk  is  accompanied 
by  a  gradually  progressive  accumulation  of  fat.     Spaying  for 
this  purpose  has  been  practiced,  although  only  to  a  limited  ex- 
tent, in  many  of  the  dairy  farms  of  the  East,  and  when  per- 
formed on  such  cows  as  are  from  any  cause  undesirable  to  breed 
from,  there  seems  to  be  no  question  of  its  utility.     Spaying  also 
has  long  been   recognized  as  having  a  beneficial  effect  on  the 
quality  of  the  milk,  increasing  its  fatty  and  nutritive  properties, 
although  I  am  not  aware  that  this  has  been  experimentally  tes- 
ted.    We  hope  in  the  course  of  these  experiments  to  determine 
this  point  by  chemical  analysis  of  the  milk  of  the  same  cow  be- 
fore and  after  spaying,  as  well  as  by  the  practical  test  furnished 
by  butter  production  in  the  dairy.     The  quantity  and  quality  of 
the  milk  secreted,   depending  as  it  very  largely  does  upon  the 
maintenance  of  a  quiet  and  equable  temperament  in  the  cow, 
we  should,  a  priori,  judge  that  the  removal  of  the  ovaries,  by 
preventing  the  periodic  recurrence  of  sexual  excitement,  would 
tend  to  have  a  favorable  effect  upon  the  lacteal  secretion.   How- 
ever this  may  be,  there  is  little  doubt  of  its  utility  when  applied 
for  the  purposes  which  we  here  principally  advocate ;   that  is, 
the  conversion  of  hundreds  of  *  native  cows  and  heifers  found  on 
the  ranges  of  this  State,  which   are  at  present  undesirable  as 
breeding  animals,    into  stock  which  can  be  profitably  fed  for 
beef.     The  experience  we  have  had  so  far  lead  us  to  believe 
that  this  can  be  done,  and  the  experiments  conducted  on  a  more 
extensive  scale  by  the  Missouri  Station,  are  also  favorable  to  the 
operation.     The  description  previously  given  of  this  very  simple 
operation  ought  to  be  sufficient  to  enable  any  one  possessed  of 
ordinary  manual  skill  to  perform  it  with  safety  and  success,  and 
although  there  are  many  stockmen  who  would  be  averse  to  op- 
erating themselves,  there  are  doubtless  in  every  neighborhood 
some  who  would  be  willing  and  competent  to  undertake  it. 

The  classes  of  animals  which  should  be  selected  have   al- 
ready been  partly   indicated,  and  include:     First,  and  chiefly. 
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heifers  under  one  year  old,  which  are  not  intended  for  milk 
cows,  and  which  are  not  wanted  for  breeding  purposes.  Second, 
older  cattle,  either  heifers,  or  cows  that  have  had  one  or  more 
calves,  and  which  it  is  desired  to  fatten  for  beef;  and,  finally, 
cows  in  any  cjairy  in  full  flow  of  milk,  and  whose  calves  it  is  not 
profitable  to  raise,  may  be  included  as  suitable  for  testing  tfie 
effect  on  the  milk  production. 

It  is  among  the  first  two  classes  of  animals  that  we  con- 
sider the  operation  would  be  found  most  profitable  in  the  West, 
not  only  from  the  immediate  profit  to  the  owner,  but  also  from 
its  tendency  to  diminish  the  number  of  scrub  animals  and  favor 
the  introduction  of  a  better  class  of  cattle. 

To  successfully  operate,  it  is  desirable  to  obtain  some  idea 
of  the  anatomy  of  the  parts  and  thus  know  the  dangers  to  be 
avoided. 

The  descriptive  anatomy  of  these  parts  and  manner  of  op- 
erating which  has  been  found  the  simplest  and  most  successful 
are  given  in  Bulletin  No.  8,  recently  issued  by  this  Station,  a 
copy  of  which  may  be  obtained  on  application  by  those  interes- 
ted in  the  matter  who  do  not  already  possess  it.  Further  expe- 
rience since  the  issue  of  that  bulletin  has  shown  that  the  chief 
obstacle  to  the  introduction,  and  more  general  practice  of  spay- 
ing beei  cattle  on  the  ranges,  is  due  to  an  exaggerated  idea  of 
the  danger  and  difficulty  of  the  operation.  By  carefully  reading 
and  following  the  directions  given  in  the  Bulletin  referred  to,  no 
one  of  ordinary  dexterity  need  fail  to  acquire  the  requisite  skill. 

The  experiments  in  spaying  and  feeding  which  have  been 
carried  on  at  this  station  demonstate  the  advantages  to  be  de- 
rived from  this  operation. 

A  number  of  cattle  of  ages  varying  from  six  months  to 
eight  or  ten  years  were  made  the  subject  of  experiment.  Of 
these  the  best  results  were  obtained  in  those  under  one  year. 
The  animals  experimented  on  were  of  the  common  stock,  badly 
formed  and  evidently  poorly  adapted  for  laying  on  of  fat.  They 
were  bought  in  the  early  winter  and  it  was  designed  to  fatten 
them  for  sale  in  spring.  One  was  a  calf  of  six  months,  one  a 
heifer  of  about  eighteen  months;   the  others  were  two,   three 
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and  nine  years  old.  The  calf  showed  no  fever  nor  impairment 
of  appetite  as  the  result,  and  the  healing  of  the  external  wound 
took  place  earlier  than  in  the  others.  She  now  looks  in  much 
better  condition  than  the  ordinary  stock  of  her  age. 

A  heifer  of  about  eighteen  months  spayed  in  the  flank,  De- 
cember 6th,  and  fed  like  the  others  twice  daily  on  crushed  oats 
and  bran  with  hay,  showed  an  average  gain  of  2.8  lbs.  per  diem 
till  date  of  sale,  March  Sfh ;   weight  then  742  lbs. 

Another  cow,  after  losing  twenty  pounds  during  the  first 
two  weeks,  made  a  steady  gain  afterwards  of  about  twelve 
pounds  per  week.  Two  others  proved  in  calf  at  the  time  of 
operating  and  both  aborted  on  the  third  and  fourth  day  follow- 
ing. They  exhibited  more  constitutional  disturbance,  with 
some  loss  of  appetite  and  fever,  and  a  loss  in  weight  of  about 
fifty  pounds  in  the  first  week,  largely  accounted  for  by  the 
weight  of  the  foetus  and  envelopes.  Afterwards  they  im- 
proved and  continued  to  increase  in  weight  like  the  others. 

In  other  parts  of  the  State  where  spaying  has  been  intro- 
duced, the  results  have  been  reported  satisfactory. 

From  observations  on  our  own  and  other  animals,  we  con- 
clude that  spaying  should  not  be  undertaken  on  cows  that  are 
at  the  time  pregnant,  nor  is  it  likely  to  be  of  much  benefit  on 
very  old  animals,  or  such  as  from  their  general  appearance  are 
evidently  bad  thrivers  with  weak  powers  of  digestion.  Spaying 
will  not  convert  a  poor  milker  into  a  good  milker,  nor  will  it  do 
away  with  the  inherent  bad  points  which  characterize  the  lank 
and  unthrifty  animal;  but  performed  upon  ordinary  stock,  se- 
lected according  to  the  indications  previously  given,  it  will  be 
found  profitable  both  by  hastening  maturity  and  by  enhancing 
the  marketable  value  of  the  fiesh. 

Experiments  are  at  present  under  way  to  test  by  analysis 
the  difference,  if  any,  in  the  percentage  of  total  solids  and  fat  in 
the  milk  of  the  same  cows  before  and  after  spaying,  and  the  re- 
sults will  be  published  in  a  future  bulletin. 
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•Report  of  the  Entomologist. 


LETTER    OF   SUBMITTAL. 


Sir  :  I  have  the  honor  to  present  herewith  my  second  an- 
nual report.  The  report  naturally  does  not  represent  more  than 
a  small  fraction  of  the  work  of  the  department,  as  it  is  the  plan 
not  to  discuss  all  the  large  number  of  iosects  that  come  to  my 
attention  by  their  effects  upon  cultivated  crops'  but  to  give  in  a 
brief  form  ihe  methods  of  defence  against  those  insects  which 
have  come  into  prominence  on  account  of  the  amount  of  their 
damages,  and  to  treat  fully  a  few  of  these. 

The  correspondence  of  this  department  has  increased  dur- 
ing the  year  in  a  v.ery  satisfactory  manner  showing  an  awakened 
and  increasing  interest  in  the  matter  of  economic  entomology. 
I  would  urge  farmers  more  generally  to  take  advantage  of  this 
opportunity  and  write  whenever  they  are  troubled  with  destruct- 
ive insects.  Specimens  of  the  insects  or  their  work  should  be 
sent  whenever  possible.  They  go  by  mail  at  the  rate  of  one 
cent  per  ounce.  Put  them  in  a  small  wooden  or  tin  box  and 
never  in  a  pasteboard  box,  or  in  the  letter,  as  they  are  almost 
sure  to  be  crushed  and  rendered  unrecognizable.  No  air  holes 
need  be  made  as  they  go  better  in  a  tight  box. 

To  make  this  phase  of  my  work  of  more  general  value  it  is  pro- 
posed to  make  free  use  of  the  press  the  coming  season,  publishing 
such  parts  of  the  correspondence  as  is  of  general  interest.  This 
will  enable  me  to  reach  the  people  oftener  than  is  possible  through 
the  regular  publications  of  the  station  and  to  place  on  record  in 
an  accessible  place  the  condition  of  the  cotton  worm  from  time 
to  time,  its  progress  towards  and  in  our  State,  thus  serving  as 
a  system  of  warnings  for  the  benefit  of  farmers  in  threatened  lo- 
calities.    These  newspaper  bulletins  will  be  compiled  at  the  end 
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of  the  season  and  presented  in  the  regular  station  publications 
Appended  to  this  report  will  be  found  an  article  upon  bo- 
tanical subjects. 

Respectfully, 
C.  W.  Wood  WORTH, 

Entomologist. 
To  Prof.  A.  E.  Menke, 

Director  of  the  Ark.  Agr.  Exp.  Station. 


ARTICLE   I. — NOTES   OF  THE   SEASON. 

It  is  intended  under  this  head  to  present  each  year  an  ac- 
count of  the  destruction  caused  by  the  worst  of  our  insect  foes, 
and  to  present  methods  of  fighting  them.  The  loss  caused  by 
insects  has  been  quite  large  the  past  season. 

Cutworms  : — ^These  insects  are  well  known  to  all  tillers  of 
the  soil.  The  moths  that  produce  them  are  about  the  size  of 
the  cotton  worm  moths  and  are  often  mistaken  for  them.  The 
eggs  laid  in  the  fall  soon  hatch  into  small  larvae  of  dingy  colors. 
These  feed  upon  grass  or  almost  any  sort  of  plant  and  attain  to 
perhaps  half  the  size  of  the  mature  larvae  when  they  are  over- 
taken by  winter.  Under  stones  or  in  the  ground  they  find  con- 
venient hiding  places  where  they  remain  till  spring.  They  then 
feed  voraciously  on  almo'^t  anything  green  that  they  can  find, 
and  at  this  time  do  their  greatest  damage  by  eating  through 
the  stems  of  young  plants  near  the  surface  of  the  ground. 
When  they  have  satisfied  their  hunger  and  become  full  grown 
they  proceed  to  bury  themselves  in  the  ground  for  their  final 
transformation  to  the  moth  form.  These  moths  lay  eggs  which 
produce  generally  at  least  a  mid-summer  brood  and  then  this 
cycle  of  yearly  development  is  repeated.  The  mid-summer 
brood  of  worms  generally  do  but  little  injury  and  only  in  the 
spring  do  the  damages  of  the  winter  brood  amount  to  anything. 
The  best  remedy  is  the  poisoned  bait  which  consists  of  bunches 
of  grass  or  clover  which  have  been  dipped  in  a  solution  of  poison 
(London  purple  or  Paris  green)  or  thoroughly  dusted  with  the 
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same.  These  baits  are  laid  on  the  ground  after  it  has  been 
plowed.  They  will  attract  and  kill  the  hungry  worms.  If  a  board 
is  laid  over  the  bait  it  will  kee'p  green  longer.     . 

The  Tarnished  Plant  Bug  : — Considerable  injury  was  done 
this  year  near  Fayetteville,  but  I  have  no  means  of  knowing 
how  much  injury  was  done  in  other  parts  of  the  State.  There 
is  no  doubt  but  that  it  was  one  of  the  chief  agencies  in  the 
blasting  of  the  blossom  buds  this  spring  on  the  apple  and  pear 
trees.  Article  two  of  this  report  is  mainly  a  reprint  of  Bulletin 
10  of  this  station  where  the  insect  was  quite  fully  treated. 

The  Chinch  Bug: — ^The  chinch  bug  did  a  large  amount  of 
damage  in  the  northern  part  of  the  State  this  year  and  produced 
quite  a  scare,  but  the  heavy  rains  just  after  harvest  and  the 
condition  of  the  atmosphere  favored  the  development  of  dis- 
eases which  so  completely  destroyed  them,  that  in  many  places 
where  they  were  swarming  before,  it  Vas  with  difficulty  that  one 
could  find  a  single  specimen.  Everywhere  the  destruction  of 
the  bugs  was  complete  enough  to  prevent  any  further  injury  to 
corn.  Reports  which  were  received  from  nearly  all  parts  of  the 
infested  region  indicate  that  no  fear  need  be  entertained  of  their 
doing  any  injury  next  season.  In  response  to  requests  for  in- 
formation, I  present  in  Article  three  of  this  report  a  resume  of 
what  is  known  of  the  life  history  of  this  insect  and  the  remedial 
measures. 

The  Hessian  Fly: — Some  complaint  has  reached  me  re- 
garding injuries  to  wheat  by  this  well  known  pest.  It  might  be 
worth  while  to  indicate  what  seems  now  the  best  method  of 
prevention.  The  Hessian  fly  is  three  or  four  brooded.  I  have 
not  been  able  to  work  out  the  life  history  in  this  State  so  as  to 
be  able  to  give  exact  dates,  but  it  is  substantially  as  follows: 
The  insect  passes  the  winter  as  larvae  or  pupae,  which  are  pop- 
ularly known  as  the  maggot  and  flax-seed  stages.  It  is  only  in 
these  two  stages  that  the  insect  seems  to  be  able  to  pass  the 
winter  successfully.  In  the  spring  flies  are  produced  which  lay 
the  eggs  that  soon  develop  into  the  first  or  spring  brood  of 
niaggots  which  do  the  most  injury,  though  a^second  or  summer 
bfood  may  be  developed  before  harvest  and  also  be  injurious. 
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After  harvest,  if  this  summer  brood  has  not  come  in  time  to  at- 
tack the  large  wheat,  it  must  live  on  volunteer  wheat,  and  at 
any  rate  there  i^  a  fall  brood  developed  which  is  forced  to  this 
necessity.  The  fall  sown  wheat  becomes  the  victim  of  the  win- 
ter brood  and  thus  the  cycle  is  complete.  It  is  the  time  while 
the  insect  is  living  on  volunteer  wheat  that  we  have  the  best 
chance  to  destroy  them.  This  is  the  treatment  suggested: 
Plow  your  wheat  fields  not  long  after  harvest  and  allow  the  vol- 
unteer wheat  to  come  up,  thus  giving  the  fly  a  convenient  place 
to  lay  their  eggs.  Now  in  about  a  month  turn  this  wheat  un- 
der and  you  will  have  trapped  and  destroyed  the  insects.  This 
method  is  most  effectual  if  all  the  farmers  in  a  whole  neighbor- 
hood unite  in  giving  the  fly  the  same  treatment. 

The  Striped  Cucumber  Beetle  (Diabrotica  vittata  Fabr) : — 
One  of  the  commonest  of  our  garden  pests  is  our  striped  cucum- 
ber beetle.  This  insect  appeared  in  some  places  quite  destruc- 
tive to  cucumbers,  squashes,  etc.  They  are  easily  destroyed 
by  the  application  of  kerosene  powder  made  by  mixing  ^w^  to 
eight  parts  of  kerosene  to  a  hundred  of  any  convenient  powder, 
as  road-dust,  flour,  ashes,  etc. 

The 'Grape  Leaf  Folder. — Though  quite  abundant  this 
year  in  this  locality,  the  grape  leaf  folder  was  not  as  destructive 
as  last  year.  A  large  per  centage  of  paracitism  occurred,  and 
therefore,  even  smaller  numbers  are  to  be  expected  the  coming 
season,  notwithstanding  the  fact  that  hardly  anything  was  done 
to  destroy  them  this  year.  I  can  but  repeat  the  suggestions  of 
remedies  proposed  in  the  first  report  and  would  emphasize  the 
necessity  of  removing  the  infested  leaves,  for  otherwise  they  are 
but  invitations  to  the  insect  to  deposit  its  eggs  there.  If  this 
is  done  often  enough  we  will  not  at  the  same  time  destroy  our 
insect  friends. 

The  Grape  Leaf-Hopper, — Most  grape  insects  were  not  bad 
this  year,  but  the  grape  leaf-hopper  seems  to  have  been  more 
than  usually  numerous.  All  grape  growers  know  this  insect 
under  the  name  thrips.  There  may  be  several  species,  but  they 
all  belong  to    the  genus   Typhlocyba,     The  name  leaf-hopper » 
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is  the  proper  one,  as  the  thrips  is  really  a  very  different  kind  of 
insect.  As  for  remedies,  none  really  satisfactory  for  use  in  the 
ordinary  vineyard  have  been  used  except  the  torch  traps,  such 
as  used  by  the  cotton  planters  in  parts  of  this  State  the  past 
season.  A  full  account  of  how  to  make  them  will  be  found  in 
the  appendix,  of  article  4.  A  few  of  these  lit  each  night  in 
the  vineyard  will  very  soon  perceptably  diminish  their  numbers. 

The  Grain  Plant  Louse, — Much  complaint  has  reached 
this  office  about  the  work  of  the  grain  plant  louse  {Siphono- 
phora  aven<B),  in  oats  and  wheat  especially,  in  the  northern 
part  of  the  State.  This  insect,  like  the  chinch  bug,  does  best 
in  rather  dry  weather,  and  in  such  years  is  to  be  looked  out  for. 
It  is  a  very  difficult  insect  to  contend  with,  not  that  it  is  hard 
to  kill,  but  on  account  of  its  enormous  powers  of  increase,  and 
the  expense  of  applying  insecticides  to  large  fields.  Kerosene 
emulsion  is  sure  death  to  the  insect,  but  quite  expensive. 
There  may  be  times  when  it  would  pay,  but  oftener  its  costs 
will  be  too  near  the  amount  saved  by  it  to  warrant  its  use. 
London  purple  will  probably  be  the  most  available  remedy. 
The  poison  has  considerable  corrosive  power,  as  is  well  shown 
by  its  scorching  effect  on  the  leaves  of  plants  when  too  heavily 
applied.  The  grain  plant  louse  has  a  very  tender  skin,  and  is 
readily  killed  by  the  application  of  this  poison.  The  most  con- 
venient means  of  applying  it  is  probably  the  dusting  plan  used 
for  cotton.  The  apparatus  is  described  in  the  appendix  to 
Article  4.  For  use  in  the  wheat  or  oat  fields  on  accout  of  the 
danger  of  breaking  down  the  grain,  if  a  mule  is  used,  the  dus- 
ter should  be  adapted  to  a  man's  shoulders,  by  an  arrangement 
like  the  yoke  used  for  carrying  water.  A  man  alone  can  cover 
about  as  much  ground  in  a  day  as  a  man  and  a  mule  together. 

The  Peach  Tree  Borer,  (^^geria  exitiosa) — This  well 
known  insect  is  one  of  the  worst  enemies  to  the  peach  tree  in 
this  State.  Two  classes  of  remedies  are  used  against  the  borer, 
one  having  its  object,  the  destruction  of  the  insect  after  attack- 
ing the  tree,  and  the  other  of  preventing  the  attack.  Of  the 
first  class,  cutting  out  the  larvae,  or  using  hot  water  are  the  most 
practiced.     Recently  I  have  been  experimenting  with  kerosene 
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oil  for  that  purpose  with  very  excellent  results.  My  plan  is  to 
scrape  the  dust  away  from  the  collar  of  the  tree  so  as  to  expose 
all  attacked  parts,  and  apply  the  kerosene  direct  and  freely 
with  a  brush.  The  earth  must  then  be  thrown  up  to  the  tree 
so  as  to  cover  all  the  parts  wetted  with  the  kerosene,  and  it 
will  absorb  the  excess  of  the  oil  and  prevent  all  injury  to  the 
tree.  This  remedy  is  not  expensive,  and  is  much  more  certain 
in  its  action  than  hot  water. 

Of  the  second  class  of  remedies,  the  plan  in  successful 
operation  in  Florida  seems  to  be  the  best  yet  recommended. 
It  consists  in  coating  the  parts  liable  to  be  affected  with  a 
highly  poisonous  paint.  The  following  is  a  good  formula: 
Soak  one  pound  of  common  glue  over  night  in  cold  water, 
then  dissolve  in  one-half  gallon  of  hot  water.  Add  an  ounce 
of  London  Purple,  stirring  well,  and  then  add  enough  hot 
water  to  make  two  gallons.  The  dirt  should  be  removed  and 
the  mixture  applied  while  warm.  If  these  remeclies  are  used 
thoroughly,  there  need  be  no  further  trouble  from  this  dreaded 
pest. 

The  Bag  Worm.  {Thyreodopteryx  ephemceriformis) , — 
Every  one  is  acquainted  with  this  insect,  or  rather  with  its 
house,  which  it  carries  around  on  its  back  like  the  snail  does. 
It  feeds  on  a  large  number  of  trees,  and  has  been,  the  past  sea- 
son, quite  destructive  to  both  orchard  and  shade  trees.  Spray- 
ing with  London  Purple,  as  done  for  the  coddling  moth,  i  lb. 
London  Purple  to  100  gallons  of  water,  will  entirely  clean  a 
tree  of  this  insect,  and  when  the  trees  in  the  orchard  are  prop- 
erly sprayed  for  that  insect  they  will  not  be  troubled  by  this. 

The  Cotton  Worm. — ^The  cotton  worm  appeared  quite 
early  last  spring  and  did  considerable  damage.  The  damage 
would  have  been  much  more  had  not  the  poisons  been  used 
quite  freely.  A  full  account  of  this  insect  will  be  found  in  Ar- 
ticle 4. 

The  Boll  Worm. — In  the  northern  part  of  the  cotton  re- 
gion the  boll  worm  is  nearly  or  quite  as  bad  as  the  cotton 
worm.  It  did  considerable  damage  this  year,  but  hardly  as 
much,    according  to  the  reports  received,    as   did  the   cotton 
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worm.  The  habit  it  has  of  burrowing  into  the  boll  puts  its  out 
of  reach  of  poisons  as  ordinarily  applied,  and  is,  therefore,  a 
very  difficult  insect  to  combat.  There  is  one  peculiarity  of  this 
insect,  however,  which  may  give  us  a  ready  means  of  successfully 
defending  ourselves.  It  has  been  my  experience,  and  that  of 
quite  a  number  of  planters  with  whom  I  have  conversed,  that 
the  insect  prefers  corn,  when  in  the  right  condition,  to  cotton, 
especially  sweet  corn.  Now,  why  cannot  sweet  corn  be  planted 
so  as  to  have  some  coming  on  all  through  the  year,  and  cut  for 
fodder  before  the  worm  is  fully  developed,  and  in  this  way 
trap  and  destry  the  worm.  If  this  means  is  successful,  the 
cotton  may  be  protected  at  little  or  no  cost.  In  using  this 
remedy,  especial  care  should  be  taken  not  to  allow  any  of  the 
worms  on  the  corn  to  come  to  maturity,  or  the  result  may  be 
worse  than  if  you  had  not  planted  the  corn  at  all. 

The  Codling  Moth. — The  amount  of  sound  apples  that 
can  be  obtained  in  the  market  in  Arkansas  is  remarkably  small. 
The  greatest  hindrance  to  successful  apple  culture  in  this  State, 
is  the  codling  moth,  Arkansas  can  raise  some,  of  the  best  fruit 
in  the  world,  but  the  demand  for  our  apples  is  not  great,  and 
one  of  the  chief  reasons  is  that  they  are  so  wormy.  When  the 
fruit  growers  in  Arkansas  learn  to  use  the  methods  of  spraying 
that  gave  the  Michigan  apples  such  fame,  they  can  expect  a 
ready  market  at  a  good  price.  Then  to  mark  a  barrel  "Arkan- 
sas apples,"  will  be  its  best  advertisement.  The  cost  of  spray- 
ing is  not  heavy,  the  method  simple  and  the  net  returns  of 
good,  sound  fruit  very  satisfacto/y.  All  that  is  needed  is  a 
force  pump,  a  spray  nozzle  and  enough  hose  to  allow  you  to 
easily  spray  all  parts  of  the  tree.  Mix  a  pound  of  London 
Purple  or  Paris  Green  in  a  hundred  gallons  of  water  and 
spray  the  trees  thoroughly  when  the  apples  are  about  the  size 
of  peas,  and  repeat  two  or  three  times  during  the  season.  The 
poison  in  quantity  should  not  cost  more  than  15  cents  a  pound. 

ARTICLE  II, 

The  Tarnished  Plant  Bug.    (Lygus  lineolaris,  Beauv.) 
The  insect  bearing  the  above  name  is  one  remarkable  in  its  uni- 
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form  presence  every  year  and  at  all  times  of  the  year.  It  is 
found  in  almost  if  not  quite  all  parts  of  the  United  States  and 
extends  far  up  into  the  British  possessions  north  of  us.  It  is 
also  a  most  general  feeder,  loving  anything  that  is  tender  and 
succulent,  living  in  the  spring  on  the  opening  buds,  and  later 
on  the  new  shoots,  the  flowers,  and  the  fruit,  and  doing  an 
amount  of  injury,  which  on  account  of  its  being  done  every  year 
is  quite  apt  to  be  overlooked.  Although  it  has  been  known 
ever  since  the  days  of  Harris  to  be  injurious,  and  at  times  has 
been  so  destructive  as  to  rival  even  the  first-class  insect  pests, 
it  has  never  received  an  exhaustive  treatmeut  at  the  hands  of 
Entomologists  till  about  six  years  ago,  when  Prof.  Forbes,  of 
Illinois,  took  it  up.  Its  destructiveness  to  orchards,  this  spring, 
makes  it  desirable  that  information  concerning  it  be  given  to 
the  fruit-grower,  and  to  others  who  may  be  troubled  by  its  dep- 
redations. Like  all  the  order  to  which  it  belongs — the  true 
bug — it  is  destitute  of  jaws,  but  derives  all  its  food  by  punctur- 
ing the  plant  and  sucking  up  its  juices.  The  following  state- 
ments of  the  injury  caused  by  this  insect  will  give  some  idea  of 
the  effectiveness  of  this  method  of  attacking  vegetation. 

IN  THE  FLOWER  GARDEN. 
Mr.  Harris  states  that  in  1838,  when  this  insect  was  very 
abundant  and  destructive  in  Massachusetts,  the  flower-gardens 
suffered  considerably,  and  mentions  dahlias,  marrigolds,  asters 
and  balsams.  I  have  never  seen  further  record  of  flowers  being 
injured  by  this  insect;  but  this  is  not  surprising,  since  so  little 
is  written  about  insects  injufious  to  flowers. 

IN   THE   VEGETABLE   GARDEN. 

This  insect  is  reported  as  being  at  times  very  injurious  to 
cabbages,  turnips,  and  especially  to  late  cucumbers,  but  it  is  on 
account  of  its  attacks  to  the  potato  that  the  greatest  amount  of 
complaint  is  heard.  It  is  very  injurious  to  this  plant,  as  the 
following  extracts  will  show.  The  first  account  of  its  attacking 
the  potato  is  given  by  Harris  in  these  words:  "On  visiting  my 
potato-patch  shortly  afterwards,  I  found  the  insect  there  also, 
in  great  numbers,  on  the  vines;   and,   from  information  worthy 
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of  credit,  am  inclined  to  believe  that  these  insects  contributed 
quite  as  much  as  the  dry  weather  of  that  season  to  diminish  the 
produce  of  the  potato  fields  in  this  vicinity.  They  principally 
attacked  the  buds,  terminal  shoots,  and  most  succulent  growing 
parts  of  these  and  other  herbaceous  plants,  puncturing  them 
with  their  beaks,  drawing  off  the  sap,  and,  from  the  effects  sub- 
sequently visible,  apparently  poisoning  the  parts  attacked. 
These  afterward  withered,  turned  black,  and  in  a  few  days  dried 
up,  or  curled,  and  remained  permanently  stunted  in  their 
growth."  In  commenting  on  the  work  of  this  insect  on  the 
potato,  in  Missouri,  Prof.  Riley  remarks:  **I  have  passed 
through  potato  fields  along  the  Iron  Mountain  Railroad,  in 
May,  and  found  almost  every  stalk  blighted  and  black  from  the 
thrusts  of  its  poisonous  beak,  and  it  is  not  at  all  surprising  that 
this  bug  was,  some  years  ago,  actually  accused  of  being  the 
cause  of  the  dreaded  potato  rot." 

IN  THE  FIELD. 
It  is  very  numerous  at  times  on  wheat,  oats  and  corn,  and 
especially  so  on  meadows  of  red  clover  and  alfalfa.  Mr.  F.  M. 
Webster  writes  about  it  as  follows :  '*I  have  here  to  add  an- 
other to  the  long  list  of  depredations  of  which  this  insect  has 
been  accused.  Late  in  June  and  early  in  July  1  observed  both 
pupae  and  adults  puncturing  the  kernels  of  wheat  and  extracting 
the  milk,  thus  causing  them  to  shrivel  and  dry  up,  or  to  be- 
come mouldy  and  discolored." 

IN  THE  NURSERY.. 
At  times  this  insect  has  proven  itself  terribly  destructive  to 
nursery  stock.  Mr.  D.  B.  Wier,  of  Lacon,  111.,  an  extensive 
nurseryman,  has  given  a  very  graphic  account  of  his  experience 
with  it,  in  the  Prairie  Farmer  for  1872.  He  says:  "What 
.the  chinch-bug  is  to  the  spring  wheat-grower,  this  bug  is  to  the 
nurseryman  and  fruit-grower,  in  regions  adapted  to  its  multipli- 
cation, and,  like  the  chinch-bug,  there  seems  to  be  no  means  of 
combating  it,  with  much  chance  of  success.  I  have  lost, 
within  the  last  three  years,  by  its  ravages  in  our  nursery  and  or- 
chard, enough  to  pay  the  salary  of  our  State  Entomologist.     I 
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have  closely  studied  it  during  that  time,  and  to-day  I  feel  that 
I  shall  stand,  next  spring,  utterly  impotent  to  combat  it  suc- 
cessfully, and  see  it  blast  my  winter's  work  of  grafting,  in  a 
great  measure,  and  destroy  every  germ  of  plum  and  pear  on  my 
grounds,  making  my  rows  of  young  pear  and  plum  trees  look 
as  if  they  had  been  singed  with  fire  during  four  long  weeks. 

"As  soon,  in  the  spring,  as  the  first  buds  on  our  pear, 
mountain  ash  and  quince  begin  to  burst,  and  the  days  are  bright 
and  warm,  these  bugs  eommence  to  feed  on  them,  and  every 
bud  that  they  pierce  with  their  poisonous  beaks  is  utterly  de- 
stroyed. As  the  terminal  bud  is  first  to  push,  it  goes  first,  and 
then  each  successive  bud  down  the  branch;  so,  if  the  tree  is 
small,  and  there  are  bugs  enough,  every  free  bud  on  the  tree  is 
killed,  and  it  has  to  push  its  dormant  buds.  These  are  de- 
stroyed in  the  same  way,  and  the  tree  stands  for  a  long  time 
after  this  rough  treatment,  apparently  considering  whether  life 
is  worth  the  immense  effort  of  arranging  cells  for  new  points  of 
growth,  to  be  destroyed  in  their  incipiency.  It  goes  to  work, 
and  doubtingly,  timidly,  and  weakly,  sends  out  its  best,  though 
spindling,  effort.  If  the  Capsus  captures  this  last  effort,  and  the 
tree  is  weak  in  its  store  of  food,  it  throws  up  the  sponge;  if 
not,  it  makes  a  weak,  unsightly  growth,  for  the  reason  that  the 
new  shoots  do  not  start  from  proper  axes. 

"The  buds  of  root  grafts  cannot  stand  many  stoppings; 
so,  where  these  bugs  are  plenty,  the  rows  show  this,  indeed. 
After  feeding  and  destroying  in  this  way  for  about  a  month,  the 
female  lays  her  eggs  and  dies.*' 

IN   THE   ORCHARD. 

The  tarnished  plant  bug  attacks  the  trees  in  the  orchard  in 
the  same  manner  as  in  the  nursery,  but  owing  to  the  greater 
amount  of  reserve  force  that  a  tree  has  after  it  has  attained 
some  size,  it  is  by  no  means  so  deadly  in  its  work.  The  insect 
has  another  means  of  doing  injury  in  the  orchard.  It  is  by 
puncturing  and  blasting  the  blossom  buds.  Pears  seem  to  suf- 
fer most,  though  apples  are  nearly  as  bad.  Some  trees  in  the 
Station  orchard,  on  account  of  the  work  of  this  pest,  have  ab- 
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solutely  no  fruit  on  them,  although  they  were  as  full  of  buds  as 
usual.  Generally,  the  punctured  bud  would  turn  black  and 
drop  without  opening,  but  sometimes  it  would  bloom,  but  sel- 
dom or  never  set  any  fruit,  as  far  as  my  observation  goes.  I 
have  marked  a  large  number  of  stems  which  had  one  or  more 
bugs  on,  and  with  every  bud  showing  that  it  had  been  punctured ; 
though  some  of  them  bloomed,  none  of  them  set  any  fruit. 
Undoubtedly  one  of  the  most  important  factors  which  go  to 
keep  the  trees  from  setting  much  fruit  is  this  little  insect.  Be- 
sides the  pear  and  apple,  this  insect  is  quite  bad  on  the  cherry, 
plum  and  quince. 

ON  SMALL  FRUITS. 

Sometimes,  when  this  insect  is  very  abundant,  it  does  con- 
siderable injury  to  raspberries  and  blackberries,  by  puncturing 
the  nearly  ripe  fruit  and  so  shriveling  it.  The  crop  generally  ■ 
comes  to  maturity  at  such  a  time  that  there  is  plenty  of  other 
food  for  the  bugs,  so  they  are  rarely  very  destructive.  Straw- 
berries are  often  affected  by  what  is  know  as  ''buttoning,'' 
entailing,  often,  thousands  of  dollars  of  damage.  It  consists  of 
a  sort  of  shrinking  and  drying  up  of  a  part  or  the  whole  of  the 
berry.  It  is  present  at  almost  all  times,  in  more  or  less  abund- 
ance, and  probably  due  to  a  large  number  of  causes.  It  is 
mainly  due  to  this  insect,  as  has  been  pointed  out  by  Prof. 
Forbes,  ol  Illinois.  In  1883  it  was  quite  bad  in  Southern  Illi- 
nois, destroying,  it  is  estimated,  from  five  to  ten  thousand  dol- 
lars' worth  of  fruit  on  the  fields  of  a  single  grower,  Messrs.  Earl 
and  Son,  of  Cobden. 

DESCRIPTION. 

The  egg, — Like  other  insects,  the  tarnished  plant  bug 
passes  through  an  egg  stage.  Very  little  is  known  of  the  place 
or  method  of  egg-laying  in  this  insect.  The  ^^'g  was  not  known 
at  all  till  1884,  when  Prof.  Forbes,  after  ^  pirotracted  search, 
succeeded  in  finding  among  the  hairs  of  the  petiole  of  a  dead 
strawberry  leaf  a  single  specimen,  which  he  identified  by  com- 
parison with  some  obtained  from  the  female,  by  dissection. 
Since  that  time,  as  far  as  I  am  aware,  it  has  never  again  been 
observed.     We  have  spent  considerable  time  in  fruitless  search 
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this  spring.     We  have  repeatedly  dissected  them  from  the  adult 
insect,  and  represent  one  so  obtained  in  figure  i .     It  is  smooth 
--:^-<7^    and  §hming,   of  a  pale  yellow  color.     It  is 
y&^       about  a  hundredth  of  an  inch  in  diameter  at 
Fi^re  J.  its  widest  part,   and  four  times   as  long.     In 

shape  it  is  a  flattened  cylinder.  The  lower  end  is  evenly 
rounded,  the  upper,  after  a  slight  contraction,  expands  again 
into  a  thick  oval  plate  of  darker  color.  The  reason  this  stage 
should  be  such  a  mystery  is  explained,  I  think,  by  a  fact  that 
has  been  generally  overlooked.  This  insect  is  provided  with  an 
ovipositor,  developed  into  a  beautiful  saw-like  instrument,  and 
therefore,  should  not  be  expected,  like  most  bugs  whose  life 
histories  are  known,  to  deposit  their  eggs  free  on  the  food  plant. 
With  this  new  clue  we  are  attempting  to  complete  the  life  his- 
tory at  this  point,  but  the  extreme  difficulty  of  keeping  the 
insect  alive,  in  confinement,  makes  it  no  easy  task. 

1st  Larval  Stage, — ^The  insect,  on  emerging  from  the  egg, 
is  called  a  larva.  During  this  period  of  an  insect's  life  it  usu- 
ally changes  its  skin  a  number  of  times.  The  tarnished  plant 
bug  does  this  three  times  before  it  changes  into  the  adult  con- 
dition. The  larval  stages  are  the  periods  of  growth  of  the 
insect.  The  insect  continues  to  feed  in  the  latter  stages,  but 
the  main  part  of  the  growth  takes  place  while  it  is  a  larva. 
Upon  hatching,  this  insect  is  of  a  very  pale  green  or  sulphur 
yellow  color  but  in  a  short  time,  after  feeding  some,  it  takes  a 
more  decided  tint.  The  shape  and  general  appearance  is  well 
shown  in  figure  i . 

2d,  Larval  Stage, — Upon  entering  upon^ 
this   stage  the   insect  is  almost  twice  as  long 
as  at  the  beginning   of   the  first  stage.     It 
has  the  same  green  color  and  often  is  as  en- 
tirely without  markings  as  the  first  stage,  but 
sometimes  the  five  spots  described  as  appear- 
ing in  the  next  stage  are  present.     It  has  the  Pt^re  a, 
same  long  legs  and  antennae  or  feelers,  but  the  shape  of  the 
body  has  altered  some,    becoming  more  bug-like.     Figure  2 
shows  the  appearance  at  this  stage. 


Agricultural  Experiment  Station, 


153 


jd.  Larval  Stage, — The  insect  in  this  stage  is  always 
marked  by  five  dark  spots.  A  pair  on  the  first  segment  of  the 
thorax — that  is,  the  first  joint  back  from  the  head.  Another 
pair  on  the  segment  just  behind  that,  and  the  fifth  on  about  the 
middle  of  the  abdomen  or  more  exactly  on  the  line  separating 
the  third  and  fourth  abdominal  segments.  There  is  often  be- 
sides this  a  mottling  of  the  whole  back  and  now  and  then  various 
markings  of  crimson.  ,  The  second  and  third  thoracic  segments 
extend  backward  at  their  outer  angles  and  cover  one  or  two 
abdominal  segments  in  part.  These  extensions  are  the  rudi- 
ments of  the  wings  to  develop  later.  This  stage  is  represented 
in  figure  3 

The  pupa, — The  stage  just  before  the 
adult  form  is  called  the  pupa.  A  majority 
of  insects  are  quiescent  in  this  stage,  but  such 
insects  as  bugs  and  grasshoppers  are  active 
and  feed  during  this  stage  just  as  in  the  lar- 
val stages.  The  five  dark  spots  described 
above  are  still  present ;  besides  them  there  is 
always  a  large  number  of  indefinite  dark 
markings  very  variable  in  both  number  and 
position. 

Figure  3. 

Figure  4  represents  a  very  common  style  of  marking,  but 

one  of  the  least  marked. 
The  legs  at  this  stage  have 
begun  to  possess  annular 
markings  near  the  tip  of 
the  femur  or  thigh. 

The  adult,— The  full 
grown  tarnished  plant  bug 
is  oval,  about  one-fifth  of 
an  inch  in  length.  When 
young  is  yellowish  or 
greenish,  spotted  with  nu- 
^  ^  merous  brown    markings. 

When  older  it  becomes  much  darker,  or  almost  black. 
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The  head,  when  seen  from  the  front,  is  triangular,  with  two 
rows  of  punctures  down  the  face.  Seen  from  above  it  is  oval, 
with    large,    conspicuous    rounded   eyes,   generally  of  a  black 

color,  .but  sometimes  red- 
dish. The  head  is  often 
uniform  in  color,  but  gener- 
ally there  are  a  number  of 
obsolete  dark  markings.  The 
most  constant  of  these  is  a 
dark,  median  stripe. 

The  prothorax  is,  in  shape, 
as  shown  in    figure   5.     In 
color   it    is    of    the    various 
shades  of  green  or  brown, 
Figure  5,  corresponding  to  the  general 

color  pf  the  insect.  It  is  darkest  in  front,  and  margined  all 
around  with  a  narrow,  white  line.  There  are  also  generally 
four  white  lines  radiating  backward,  and  four  spots  within,  indi- 
cating the  place  of  two  more  lines.  These  are  often  very  ob- 
scure. 

The  scutellum  is  triangular  transversely  roughened,  brown, 
with  white  markings  varying  in  shape  between  a  Y  and  a  V. 
This  mark  is  a  very  characteristic  one  in  this  species,  ^nd  one 
that  remains  distinct  after  all  the  others  are  obscure. 

The  elytra  or  anterior  wings  present  three  well  marked  re- 
gions, a  darker  basal  one,  with  longitudinal  brown  markings,  a 
light  colored  nearly  creamy  white  triangular  portion,  which  has 
a  single  brown  patch  at  its  tip,  and  a  membraneous  terminal 
portion,  in  which  the  veins  show  quite  distinctly.  This  termi- 
nal portion  of  the  two  elytra  overlaps  when  at  rest.  The  wings 
beneath  the  elytra  are  very  delicate  and  translucent. 

The  femora  or  thighs  are  annulate  with  brown,  as  shown 
in  the  cut.  Beneath,  the  body  is  much  lighter  than  above, 
marked  with  brown  and  red  in  as  variable  a  manner  as  it  is 
above. 

LIFE   HISTORY. 

This  insect  passes  the  winter  generally   in  the  adult  con- 


.Agricultural  Experiment  Station,  155 

dition,  though  a  few  specimens  of  the  younger  stages  are 
able  to  winter  through.  They  are  to  be  found  in  the  winter 
in  almost  any  situation  affording  shelter  and  often  on  warm 
days  may  be  seen  actively  crawling  about.  With  the  advent 
of  spring  they  gather  on  the  opening  buds  and  tender  parts 
of  the  plants,  and  begin  their  work  of  destruction.  Soon,  too, 
they  deposit  their  eggs,  but  where  or  how  is  not  known;  but 
at  any  rate,  by  the  time  the  apples  are  in  bloom  we  find  the 
young  bugs  in  all  conditions  on  grass  and  clover  fields.  There 
are  at  least  three  broods  of  the  bugs  in  a  year,  but  the  old  bugs 
continue  to  deposit  their  eggs  so  long  a  time  that  the  broods 
are  not  distinct,  but  bugs  in  every  stage  of  growth  may  be 
found  at  any  time  during  the  summer. 

The  insect,  as  has  been  mentioned  abov^,  is  supposed  by 
both  Riley  and  Harris  to  be  poisonous  to  the  potato  and  other 
plants,  but  as  far  as  my  observation  goes,  I  am  inclined  to 
doubt  it.  The  only  thing  I  have  seen  to  favor  such  a  view  is 
the  turning  black  of  the  blossom  buds  on  the  apple  and  pear, 
but  these  would  turn  black  naturally  from  any  mechanical  injury 
'which  would  kill  them.  Is  it  not  possible  that  in  the  case  of 
the  potato  there  was  a  bacterial  or  fungoid  disease  present, 
which  was  aided  and  disseminated  by  the  insect? 


REMEDIES. 

It  is  very  evident  that  an  insect  with  such  variable  food 
habits  will  require  different  methods  of  combating  it  under  its 
different  circumstances.  In  the  flower  garden,  and  even  in  the 
nursery,  it  could  be  jarred  from  the  buds  in  which  it  passed  the 
night,  early  in  the  morning  before  it  became  active.  This 
would  destroy  great  numbers  and  control  in  a  great  measure 
the  evil  effects.  The  sluggish  condition  of  the  insect  early  in 
the  morning  may  be  the  means  of  quite  a  successful  warfare. 

In  other  cases  the  use  of  pyrethrum  and  of  kerosene  have 
proved  the  most  effectual.  Pyrethrum  is  a  plant  that  should 
be  raised  in  every  garden.  It  has  a  very  pretty  bloom  and  is 
quite  ornamental.     The  leaves  and  flowers  of  this    plant   dried 
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and  powdered  make  one  of  the  best  of  insecticides.  The  pow- 
der should  be  kept  in  a  closed  vessel,  as  it  rapidly  deteriorates 
in  the  air  and  is  much  weaker  after  a  few  years,  even  if  well 
closed;  Pyrethrum  powder  may  be  obtained  in  most  first-class 
drug  stores,  and  is  often  sold  under  the  name  of  buhach.  It 
may  be  applied  as  a  powder  or  made  into  a  tea  or  as  an  al- 
coholic extract  and  diluted  and  sprayed  on  the  plants.  This  is 
good  for  application  to  small  fruits,  as  it  is  perfectly  harmless 
and  has  practically  no  taste. 

Kerosene  is  very  effective  against  this  insect  and  may  be 
used  either  as  a  powder  or  as  an  emulsion.  Like  the  pyrethrum 
it  will  be  most  effective  early  in  the  morning,  as  the  insect  is 
very  active  in  the  day  time,  and  more  likely  to  escape.  The 
emulsion  is  generally  made  according  to  one  of  the  following 
formulae : 

1.  Kerosene ~ 2  gallons — 66^  per  cenU 

Milk I  gallon — ^yi  per  cent. 

2.  Kerosene 2  gallons — 64    per    cent. 

Condensed  milk — ^4  cans "j 

\  .- 9  pints — 36      per      cent. 

Water  — Scans J 

3.  Kerosene 2  gallons — 66%  percent. 

Common  soap  or  whale-oil  soap.  '\ 

~ >4  pound  V — 33K  P«r  cent- 
Water I    gallon  ) 

Either  fresh  or  sour  milk  may  be  used,  but  the  latter  is 
preferable  if  the  emulsion  is  not  to  be  used  at  once.  The  rea- 
son is  that  when  sweet  milk  is  used,  it  will  in  a  day  or  two  cur- 
dle so  that  the  emulsion  becomes  thicker  and  harder,  and  re- 
quires stirring,  while  if  sour  milk  is  used,  no  further  action  oc- 
curs, although  kept  indefinitely.  Where  ordinary  milk  cannot 
be  readily  obtained  the  condensed  milk  sold  in  the  stores  may 
be  used.  It  is  ordinarily  put  up  in  cans  holding  exactly  three- 
quarters  of  a  pint.  When  soap  is  used,  whale-oil  soap  is  rec- 
ommended, as  it  is  a  very  good  insecticide  in  itself,  but  com- 
mon soap  makes  aii  equally  good  emulsion. 

The  process  of  making  the  emulsion  is  as  follows :  Heat 
the  milk  or  the  soap  solution  to  about  the  boiling  point  and  add 
at  once  to  the  oil.     Now,  by  means  of  a  force  pump  and  spray 
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nozzle,  churn  the  mixture  for  five  or  ten  minutes,  Upon  cool- 
ing, if  these  directions  have  been  followed  the  emulsion  will  be 
a  white,  glistening  mass  of  about  the  firmness  of  butter.  It 
will  adhere  to  the  surface  of  glass  without  oiliness  and  bear  any 
amount  of  dilution  with  water  without  the  oil  separating  from 
the  mixture. 

The  above  formulae  will  give  three  gallons  of  the  emulsion 
and  must  be  diluted  before  using. 

About  one  part  of  the  emulsion  to  fifteen  of  water  will 
give  good  results,  but  it  must  not  be  much  weaker  than  this  or 
it  may  not  kill  all  the  bugs. 

The  preparation  of  the  kerosene  powder  consists  in  simply 
mixing,  say,  ten  per  cent,  of  the  kerosene  with  any  available 
powder,  such  as  road-dust,  flour,  plaster,  etc. 

The  use  of  kerosene  powder  does  not  seem  to  be  attend- 
ed with  any  risk  of  hurting  the  plant  since  I  have  used  it  with 
kerosene  of  the  strength  of  20  per  cent,  on  a  great  number  of 
plants,  but  have  not  seen  the  slightest  trace  of  scorching. 

On  small  fruits,  such  as  the  strawberry,  when  first  applied, 
it  gives  the  taste  of  the  oil  to  the  fruit,  but  I  have  been  unable 
to  detect  any  trace  of  it  after  a  good  rain,  or  after  three  or  four 
days,  even  when  there  was  no  rain.  I  think,  therefore,  that  it 
could  be  used  on  berries,  though  not  perhaps  as  conveniently 
as  pyrethrum. 

The  arsenical  poisonings,  of  course,  are  not  applicable  to 
this  insect,  because  of  its  living  only  on  the  sap  of  the  plant. 


SUMMARY. 


The  tarnished  plant  bug  is  widely  and  generally  distrib- 
uted, it  lives  on  the  sap  of  the  tender  growing  parts  of  plants, 
causing  at  times  a  great  amount  of  damage. 

It  lives  upon  almost  all  kinds  of  plants,  proving  the  most 
injurious  to  various  flowers  and  garden  crops,  especially  to  po- 
tatoes. In  the  nursery  it  stunts  the  growth  of  the  young  stock 
in  the  spring,  and  by  killing  the  blossom  buds  prevents  the 
trees  in  the  orchard  from  bearing  a  full  crop  of  fruit.     Straw- 
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berries  are  caused  to  shrivel  up  and  '* button,"  and  other  small 
fruit  is  rendered  less  valuable  on  account  of  not  being  full  and 
plump. 

Its  first  or  egg  stage  is  almost  unknown.  As  a  larva  it 
passes  through  three  stages ;  at  first  green,  and  becoming  more 
and  more  mottled,  and  having  five  characteristic  dark  spots  at 
least  in  the  last  larval  stage.  The  pupa  is  more  mottled  and 
has  the  rudimentary  wings  quite  conspicuous.  In  the  adult 
stage  it  is  a  very  handsome  and  variable  insect,  about  a  fifth 
of  an  inch  in  length.  The  most  characteristic  mark  is  a  white, 
more  or  less  Y-shaped  spot  on  the  scutellum. 

The  winter  is  passed  mostly  in  the  adult  stage  and  there 
are  at  least  three  broods  in  a  season,  though  they  are  very  ir- 
regular. Its  injury  is  probably  solely  due  to  the  mechanical 
effects  of  removing  the  sap,  though  supposed  to  be  at  least 
partly  due  to  a  poison  inserted. 

Three  remedies   are    proposed  as  practical :    ist.     Jarring 
from  the  tree  in  the  morning  while  it  is  still  sluggish.     2d.   Py- 
rethrum,  and,  3d,  Kerosene.     The  latter  to  be  applied  as  pow 
der  or  in  solution. 

Article  III. 

The  Chinch  Bug.  {BUssus  leucoptems  Say,)  One  of  the 
curious  things  about  insect  ravages  is  the  fact  that  it  is  seldom 
the  larger,  insects  that  are  injurious,  but  the  smaller,  often  some 
of  the  very  smallest,  by  their  remarkable  reproductive  powers, 
are  able  to  become  so  numerous  as  to  do  the  severest  injury. 

The  chinch  bug  is  one  of  these.  Its  injury  in  bad  years  in 
the  great  grain  growing  States  is  not  to  be  counted  by  thous- 
ands of  dollars,  but  by  millions.  This  State  is  seldom  troubled 
by  the  pest,  but  since  it  has  been  more  or  less  injurious  the  last 
two  or  three  years  in  the  northern  part,  demands  for  informa- 
tion concerning  it,  and  the  means  of  combating  it  have  been 
made,  in  answer  to  which  this  article  has  been  prepared. 

INJURY   IN   ARKANSAS. 

In  Arkansas,  the  damage  is  mostly  confined  to  the  coun- 
ties bordering  on  Missouri.     The  earliest  account  I  was  able  to 
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obtain  was  from  Mr.  W. .  W.  Bishop,  of  Springdale,  Washing- 
ton County.  He  writes:  "The  first  chinch  bugs  worthy  of 
notice  made  their  appearance  here  early  in  the  spring  of  1874. 
The  spring  was  quite  dry  when  the  corn  was  small  and  the 
bugs  damaged  it  seriously.  The  corn  in  some  fields  did  not 
obtain  the  height  of  three  feet,  and  did  not  make  a  bushel  of 
corn  to  the  acre.  There  were  localities  where  they  did  but 
little  damage,  and  corn  was  raised  in  sufficient  quantities  so 
that  people  could  get  it  by  paying  one  dollar  per  bushel  and 
hauling  it  fifteen  to  thirty  miles.  *  *  *  Jhe  wheat  was 
damaged  by  them  to  some  extent,  as  was  also  sorghum  and 
many  other  things.*'  I  have  it  from  Mr.  A.  Tomlinson,  of 
Berryville,  Carroll  County,  that  they  appeared  there  the  fol- 
lowing year,  doing  considerable  damage. 

In  the  year  1874,  it  may  be  remarked,  the  chinch  bug 
did  an  onormous  amount  of  injury  in  Missouri,  estimated  by 
Prof.  Riley,  to  amount  to  no  less  than  $19,000,000,  in  that 
State  alone.  The  bug  extended  into  the  southernmost  counties, 
where  it  had  not  been  known  before,  and  it  is  only  natural  to 
expect  that  some  of  the  northern  part  of  Arkansas  should  suffer. 
Since  these  dates  the  State  has  been  quite  free  from  its  inju- 
ries until  the  summer  of  1887,  when  it  began  to  show  itself  in 
considerable  numbers  in  the  northwestern  portion  of  the  State. 
During  this  year  great  damage  was  also  done  by  this  insect  in 
Missouri,  but  few  of  the  southern  counties  escaping. 

In  1888  the  insect  was  more  or  less  destructive  all  along 
the  northern  counties,  except  in  the  northeast,  and  this  season 
it  appeared  in  the  same  localities  in  great  numbers,  even  threat- 
ening the  entire  destruction  of  certain  crops,  but  timely  rains 
inducing  disease  in  the  bugs  over  the  whole  region  put  a  stop 
to  their  work.  The  following  extracts  from  the  correspondence 
of  the  office  will  show  something  of  the  amount  of  injury  and  its 
sudden  stoppage : 

Madison  County. — **The  chinch  bugs  were  very  numerous 
here.  My  wheat  was  covered  and  a  great  deal  was  killed,  but 
as  it  was  early  it  was  not  damaged  as  badly  as  it  would  have 
been  if  later.     The  damage  was  about  two  bushels  per  acre. 
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When  the  wheat  was  cut  they  commenced  on  the  young  fox 
tail  grass,  killing  the  most  of  it.  They  also  moved  out  on  the 
corn  adjoining,  and  when  I  plowed  my  corn  the  last  time  ten  or 
fifteen  rows  next  the  wheat  stubble  was  covered  from  two  to 
three  feet  from  the  ground.  Some  few  stalks  wilted  down  and 
were  covered  all  over.  I  supposed  that  they  would  ruin  my 
corn  and  went  back  in  a  few  days  to  see  how  they  were  pro- 
gressing, and  found  two-thirds  of  the  bugs  dead,  and  in  less 
than  a  week  they  were  all  dead,  not  only  in  the  corn,  but  the 
ground  in  stubble  was  covered  with  dead  ones,  and  now  it  is  a 
rare  chance  to  find  a  live  bug.  Some  claim  that  they  had  shed 
off  and  left,  which  is  a  mistake,  for  I  found  all  sizes,  from  adult 
ones  with  wings  down  to  the  little  red  ones.  They  surely  died 
from  some  cause,  and  I  was  truly  glad  of  it.  I  have  had  some 
experience  with  chinch  bugs  in  Kansas,  having  lived  there  nine 
years,  and  there  were  enough  here  this  spring  to  have  very 
nearly  ruined  the  corn  crop  but  for  their  lucky  demise." 

F.  M.  COGER,  Huntsville. 

Carroll  County, — '*  Chinch  bugs  appeared  in  April,  1888^ 
only  a  few  at  first,  but  increasing  very  fast,  damaging  wheat  ten 
per  cent.,  leaving  it  at  harvest,  they  went  into  the  corn,  where 
they  stayed  till  frost,  doing  a  damage  of  ten  per  cent.  In  April, 
1889,  they  were  very  numerous,  doing  much  damage  to  wheat 
and  corn  till  the  first  of  June,  when  the  hard  rains  destroyed  or 
drove  them  away.     There  are  very  few  now." 

A.  TOMLINSON,  Becryville. 

Newton  County. — '*The  chinch  bug  did  a  considerable 
damage  in  June  to  the  corn  crop.  I  think  they  injured  it  fully 
one-sixth  and  the  wheat  crop  fully  one-half.  At  a  close,  cor- 
rect and  low  estimate  there  was  not  more  than  one-half  a  crop 
of  wheat  through  the  County.  The  oat  crop  was  also  in- 
jured to  a  great  degree,  one-fourth  at  least,  for  there  was  in 
many  places  millions  of  chinch  bugs  on  the  wheat  and  oats. 
The  corn  crop  has  come  out  all  right,  however,  so  well,  indeed, 
that  there  is  as  fine  a  prospect  for  corn  as  there  has  been  for 
many  years."  Geo.  M.  Chapman,  Swain. 
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Stone  County. — *  *  They  first  made  their  appearance  in  this 
county  last  year,  coming  from  the  north  and  crossing  White 
River.  They  did  but  little  damage  last  year,  seeming  to  put 
in  their  time  in  overrunning  as  much  territory  as  possible. 
They  promptly  appeared  this  spring,  and  during  a  very  dry 
spell,  lasting  four  weeks,  they  did  considerable  damage  to  wheat 
and  oats,  but  they  had  but  a  short  time  to  get  their  work  in,  as 
harvesting  commenced.  They  then  gave  their  undivided  atten- 
tion to  corn,  generally,  getting  from  ten  to  twenty  rows  into  the 
com  from  place  of  entrance,  when  happily  the  wet  season  set  in, 
and  they  disappeared. '*      Wm.  H.  Rosa.  Mountain  View. 

Fulton  County. — *'  Last  year,  owing  to  the  ravages  of  the 
chinch  bug  in  connection  with  drouth  in  the  latter  part  of  the 
com  crop  season,  the  corn  crop  was  nearly  a  total  failure  injthis 
section,  not  more  than  a  third  of  a  crop  was  raised.  This  year 
they  were  more  numerous  in  the  early  part  of  the  year  than  last 
year,  and  threatened  the  destruction  of  the  wheat  and  corn 
crops.  Wheat  was  seriously  injured,  but  before  they  did  much 
injury  to  the  corn  they  disappeared,  died,  with  the  cholera  we 
supposed,  consequently  our  corn  crop  is  the  best  we  have  had 
for  years.''  S.  W.  COCKRAN,  Union. 

Sharp  County. — '*  There  was  some  complaint  of  the 
chinch  bug  in  wheat,  having  ruined  some  crops.  It  is  now  in 
corn,  but  has  done  but  little  damage.  *  *  *  jh^  chinch 
bug  was  here  last  year  and  damaged  corn  a  little. 

F.  M.  Nesmith,  Evening  Shade. 

NAME. 

This  insect  has  had  a  variety  of  common  names.  In 
parts  of  North  Carolina  it  receives  the  name,  Hessian  Fly  or, 
Hessian  Bug,  on  the  supposition  that  they  were  left  in  the 
country  by  German  soldiers,  as  they  were  first  observed  after 
a  detachment  had  passed  through.  In  Illinois,  they  were  simi- 
larly called  Mormon  lice,  upon  the  supposition  that  the  Mormons 
were  somehow  responsible  for  them.  The  name,  chinch  bug, 
by  which  they  are  now  everywhere  known, is  derived  from 
chinche,  a  Spanish  word,  the  name  of  the  common  bed  bug. 

Ex— II 
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Description. — The  egg  [Fig.6,F.]  The  egg  of  the  chinch 
bug  consists  of  an  elongate  oval, transparent  and  elastic  shell,  filled 
with  a  finely  granular  mass  of  yolk,  which  gives  the  color  to  the 
egg-  When  first  laid,  it  is  paleyellowish  orwhitish  and  translucent, 
but  as  the  young  bug  develops  within,  it  becomes  brown  or  al- 
most amber  colored,  and  finally  the  markings  of  the  forth-com- 
ing insect  can  be  made  out.  Especially  prominent  are  the  red 
spots  corresponding  to  the  eyes.  These  occur  at  the  upper 
end,  or  the  one  which  last  left  the  bug  when  being  laid.  This 
end  is  distinguished  by  being  rather  squarely  flattened  off  and 
possessing  four  small,  rounded  elevations.  When  freshly  laid, 
they  are  about  0.03  of  an  inch  in  length,  but  like  the  eggs  of 
quite  a  number  of  other  insects,  it  increases  in  size  while  devel- 
oping. This  increase  is  due  almost  entirely  to  the  absorption 
of  water,  but  a  little  may  be  due  to  air  taken  in  at  a  small  hole 
which  is  left  in  the  shell  at  the  upper  end,  and  is  known  by  the 
long  name,  micripilar  pore,  With  this  kind  of  egg,  moisture 
is  as  essential  to  its  development  as  it  is  to  the  germination  of  a 
seed.  This  peculiarity  of  the  egg  of  the  chinch  bug  may  be 
a  partial  explanation  of  the  observed  fact  that  extremely  dry 
weather  about  the  time  the  brood  comes  to  maturity  is  followed 
by  a  decrease  in  numbers  of  the  next  brood. 

The  first  larvalstage, — Upon  hatchings  the  chinch  bug  is  a 
pale  yellowish  green,  oval  creature,  with  the  eyes  and  twospo^son 
the  back  reddish. 
The  joints  which 
compose  the  body 
are  almost  all  the 
same  length,  and 
the  feet  have  but 
two  joints.  As  it 
grows  older,  it  be- 
comes pinkish  or 
almost  red  except 
the  fourth  and 
fifth  joints  back  of 
the  head  which 
remain  lighter. 


Figure  6. 
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TAe  second  larval  stage. — After  changing  its  skin,  [Fig.  6,  D] 
the  head  and  part  of  the  thorax  become  dark  colored.  Beyond 
these^  there  are  two  joints  almost  white,  and  the*  rest  of  the 
body  IS  red  with  a  couple  of  darker  patches  on  the  middle  of 
the  back  of  the  abdomen.  The  three  joints  composing  the 
thorax  are  no  longer  the  same  length,  but  the  first  has  become 
tlie  longest  and  the  second  the  shortest. 

T/ie  third  larval  stage, — In  the  third  larval  stage  the  wings 
begin  to  be  distinctly  visible,  [Fig.  6,  C]  as  slight  backward  pro- 
jections from  the  second  and  third  thoracic  segments.  The 
colors  are  much  the  same  as  in  the  second  stage,  but  not  so 
bright. 

The  Pupa, — ^The  colors  in  this  stage,  [Fig.  6,  B]  are  still 
-duller  and  darker  than  in  the  last,  and  much  more  resemble 
those  of  the  adult.  The  shape  is  still  broad  and  flat  like  that 
of  the  larva.  The  wing  pads  are  quite  large  and  partly  cover 
the  two  pale  abdominal  segments. 

The  Imago, — ^The  adult  insect,  [Fig.  6,  A]  is  rather  long, 
slender,  blackish  and  somewhat  hairy.  The  antennae  are  four 
jointed,  the  last  dark  and  longer  than  the  others,  which  are 
yellowish.  The  legs  and  beak  are  also  yellowish.  The  prothorax 
is  dark,  almost  black  towards  the  back  edge.  The  elytra  are 
white  with  the  veins  and  a  spot  about  the  middle  of  the  outer 
-edge  of  each  black.     Beneath  the  body  is  nearly  black. 

VARIATION. 

The  above  description  has  been  made  general  enough  to 
cover  most  of  the  variations  of  this  species.  .  All  insects  vary 
more  or  less  and  the  variations  of  this  one  mostly  in  color  are 
very  considerable.  The  younger  stages  are  often  of  a  sombre 
brown,  and  all  shades  between  this  and  a  brilliant  vermillion 
exist.  The  latter  color  especially  in  the  older  larval  stages, 
when  contrasted  with  the  white  band  and  the  darker  anterior 
parts,  is  very  characteristic.  The  pupa  varies  in  a  similar  man- 
ner, but  it  is  always  much  darker  than  the  larval  stages  and 
never  bright  red.  In  the  adult  insect  the  variation  is  so  much 
that  Fitch  and  Riley  have  given  names  to  some  of  the  more 
conspicuous  forms,  as  follows: 
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Albivenosus  Fitch — Elytra  white,  without  black  marks,  ex- 
cept the  marginal  spot. 

Aptertts  Fitch  Wingless — Elytra  shorter  than  the  abdo- 
men. 

Basalis  Fitch — Basal  joint  of  the  antennae  dusky  and  dar* 
ker  than  the  secQnd. 

Dimidiatiis  Fitch — Basal  half  of  the  thorax  deep  velvety 
black,  anterior  half  grayish. 

Femoratus  Fitch — Legs  pale,  livid  yellow,  the  thighs  tawny 
red. 

Fulvivenosus  Fitch — The  veins  on  the  elytra,  tawny  yellow 

instead  of  black. 

Immarginatus  Fitch — Basal  margin  of  the  thorax  not 
edged  with  yellow. 

Melanosus  Riley — Elytra  dusky,  with  black  markings  at 
base,  and  tip  of  body  black. 

Nigricornis  Fitch — The  two  first  joints  of  the  antennae 
blackish. 

Rufipedis  Fitch — Legs  dark,  tawny  red  or  reddish  brown. 

LIFE  HISTORY. 
In  the  spring  the  chinch  bug  comes  forth  from  its  retreats 
and  begins  to  feed  on  any  convenient  food  plant,  flying  freely 
and  so  probably  spreading  widely.  They  copulate  and  lay^ 
their  eggs  near  the  roots  of  grains  and  grasses.  In  about  two* 
weeks  these  hatch  and  the  young  bugs  commence  to  feed  at 
once  on  the  plant  upon  which  they  find  themselves.  Often 
they  pass  through  their  whole  development  on  the  plant  upon^ 
which  they  found  themselves,  but  often  through  scarcity  of 
food  they  are  compelled  to  migrate  to  other  plants.  When  on 
wheat  they  are  generally  nearly  or  quite  mature  at  harvest  and 
at  about  this  time  they  leave  the  wheat  and  migrate  in  great 
numbers  to  the  adjoining  corn  fields  and  meadows.  Here  the 
eggs  for  the  next  brood  are  laid  on  the  grass  near  the  roots  or 
under  the  sheathes  of  the  corn  leaves,  and  the  young  bugs 
generally  live  in  these  situations  till  they  have  attained  consid- 
erable size.  They  do  not  have  occasion  to  migrate  in  masses 
like  the  first  brood  on  the  small  grains. 
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HIBERNATION. 

The  adult  chinch  bug  passes  the  winter  in  any  sort  of  a 
shelter  it  can  find,  such  as  beneath  loose  bark,  among  fallen 
leaves,  under  stones,  in  cracks  of  fence  boards,  in  all  sorts  of 
rubbish,  and  in  corn  stalks,  beneath  the  sheathes  and  in  the 
husks.  Their  powers  of  endurance  are  something  remarkable, 
as  I  have  seen  them  repeatedly  in  situations  where  they  became 
thoroughly  wetted,  and  frozen  in  this  condition,  but  when 
warmed  up  were  as  lively  as  ever.  The  young  may  be  able  to 
pass  the  winter  in  this  State,  as  I  have  found  them  alive  as  late 
as  January,  but  as  a  rule  it  is  the  adult  that  passes  the  winter. 

NUMBER   OF   BROODS. 

The  spring  brood  comes  mature  about  harvest,  but  they 
are  at  this  time  very  uneven,  that  is,  almost  all  sizes  may  be 
found  at  this  time,  and  this  is  a  fact  for  the  remainder  of  the 
year.  It  is,  therefore,  rather  difficult  to  say  how  many  broods 
there  are,  but  as  the  bugs  will,  in  some  circumstances,  lay  eggs 
within  a  week  from  the  time  they  become  adult,  and  as  it  takes 
but  six  weeks  for  the  bug  to  become  mature,  it  is  evident  that 
the  young  bugs  found  in  the  fall  are  probably  the  third  brood.  I 
do  not  mean  to  say  nor  do  I  believe  that  three  broods  is  the 
rule,  even  as  far  south  as  Arkansas,  but  that  we  have  a  small, 
third  brood,  I  think  there  can  be  no  doubt. 

HABITS. 

One  of  the  most  interesting  of  the  habits  of  the  chinch 
bug  is  the  harvest  migration.  This  often  occurs  before  the  grain 
is  cut,  and  is  often  delayed  till  afterward.  The  insect,  moved 
by  a  common  influence,  leaves  the  plant  on  which  it  has  been 
feeding,  descending  to  the  ground,  moves  forward  with  its  fellows 
towards  the  adjoining  fields.  I  have  seen  them  so  thick  as  to 
entirely  cover  the  ground.  Their  motion  is  not  rapid,  and  often 
a  steady  stream  is  kept  up  for  several  days.  Coming  into  the 
com  field  they  cover  every  stalk  several  layers  deep.  A  little 
later  they  some  times  take  to  their  wings  and  fill  the  air,  but 
there  is  no  regular  migration  for  they  fly  in  all  directions  and 
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scatter  everywhere.  This  only  occurs,  as  far  as  I  know,  wheo 
they  are  excessively  numerous,  but  in  the  fall  and  early  spring* 
they  are  quite  frequently  on  wing,   even  when  not  numerous. 

FOOD    PLANTS. 

The  chinch  bug  seems  to  feed  on  nothing  except  plants  be- 
longing to  the  grass  family,  though  they  are  said  to  have  been 
observed  feeding  on  wild  buck  wheat,  but  it  has  not  as  yet  been 
confirmed  by  other  observers.  One  of  my  correspondents,  Mr. 
F.  M.  Nesmith,  of  Evening  Shade,  Sharp  County,  mentions 
their  presence  in  large  numbers  on  cotton,  but  whether  they 
were  really  feeding  or  not  is  not  known. 

Among  the  grasses  of  course  the  damage  to  wheat  and 
corn  is  the  most  severe,  though  the  meadows  and  other  grain 
crops  are  often  ruined  by  them.  As  far  as  known,  it  may  be 
said  that  the  chinch  bug  feeds  on  all  of  our  native  and  cultivated 
grasses,  but  showing  great  preference  to  certain  kinds. 

EFFECT   OF    WEATHER. 

Much  has  been  said  and  written  about  the  relation  of 
weather  to  chinch  bug  prevalence,  and  a  certain  very  important 
relation  certainly  exists.  It  seems  to  be  a  well  observed  fact 
that  dry  years  are  apt  to  be  chinch  bug  years  and  wet  ones  not. 
To  cause  a  serious  injury,  there  must  be  at  least  two  successive 
dry  years,  and  the  attempt  has  been  made,  particularly  by  Prof . 
Thomas,  of  Illinois,  to  demonstrate  a  definite  periodicity  in 
the  amount  of  rain  fall,  and  in  this  way  be  enabled  to  predict 
years  of  chinch  bug  injury  and  immunity.  It  certainly  presents 
an  interesting  field  for  inquiry. 

Why  wet  weather  should  be  inimical  to  the  development  of 
chinch  bugs  in  excessive  numbers  was  attributed  years  ago 
(1867)  by  Dr.  Shimer,  to  a  disease  which  it  induced.  His 
views  may  have  been  vague,  and  were  at  the  time  ridiculed  by 
tthe  best  scientific  authority,  but  the  investigations  of  the  last 
few  years  have  proven  his  theory  to  be  in  the  main  correct. 

NATURAL   ENEMIES. 

Bugs,  as  a  rule,   are  remarkably  free  from  the    attacks  o^ 
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other  insects,  probably  on  account  of  the  substance  they  secrete 
that  gives  them  such  a  disagreeable  odor.  The  chinch  bug,  as 
far  as  known,  has  no  parasite  preying  upon  it.  The  insects 
which  have  been  observed  feeding  on  it,  considering  how  well 
it  is  known,  are  very  few  indeed.  A  few  species  of  coccinelids 
or  lady  birds,  the  larva  of  a  lace  wing  fly,  an  ant  and  a  ground 
beetle  make  up  the  whole  list,  and  there  is  no  rejison  to  believe 
that  these  destroy  them  in  any  large  plumbers,  but  rather  it  is 
probable  that  they  only  eat  a  few  as  a  last  resort  rather  than 
starve.  * 

Among  the  vertebrates,  the  frog  and  a  small  number  of 
birds  eat  them  occasionally.  The  quail  seems  to  eat  more  than 
any  other  bird,  but  it  is  very  doubtful  if  all  ^these  natural  ene- 
mies combined  can  have  any  perceptible  effect  in  diminishing 
its  numbers. 

DISEASES. 

Although  the  chinch  bug  is  so  well  protected  from  natural 
enemies  it  appears  to  be  especially  susceptible  to  the  ravages  of 
disease.  At  least  three  kinds  of  diseases  are  known  to  produce 
epidemics  among  them.  One  is  caused  by  a  microscopic  plant. 
Micrococcus  insectorum  Burrill  which  infests  parts  of  the  di- 
gestive tract  and  is  allied  to  the  germs  which  produce  the 
contagious  diseases  among  human  beings.  Under  the  proper 
conditions  it  is  extremely  contagious  and  «fatal.  The  plant  is 
about  the  shape  of  the  letter  O,  and  so  small  that  it  would  take 
25,000  of  them  placed  end  to  end  to  make*  an  inch  in  length. 
They  multiply  by  simply  dividing  into  two  equal  parts,  which 
soon  grow  to  full  size  and  are  again  ready  to  divide.  This  is 
their  whole  life  history. 

A  second  disease  is  caused  by  a  plant  belonging  to  the 
genus  Botrytus,  It  is  a  plant  of  this  genus  that  gives  rise  to 
disease  in  the  silkworm  called  muscardine.  This  fungus  is  in 
the  form  of  long  slender  threads  which  penetrate  in  all  direc- 
tions through  the  tissues  of  the  body  of  the  insect  and  causes 
its  death.  After  death  the  insect  becomes  dry  and  stiff  and  the 
fungus  sends  out  over  the  surface  what  seems  to  be  mould,  and 
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indeed  this  plant  is  quite  closely  related  to  the  moulds.  This 
powdery  efflorescence  is  produced  by  the  threads  within  the 
body  sending  out  branches  which  penetrate  the  skin,  branching 
freely  and  being  divided  at  the  ends  of  its  branches  into  num- 
J^ers  of  oval  spores  which  produce  the  powdery  appearance. 

The  third  chinch  bug  disease  is  caused  by  another  thread 
like  fungus  belonging  to  the  genus  Empusa,  This  lives  within 
the  body  of  the  insect  as  does  the  Botrytus  and  is  about  equally 
fatal.  After  death  a  similar  though  more  profuse  covering  of 
white  down  is  observed.  Bugs  dying  of  this  disease  ahnost  al- 
ways remain  attached  to  the  leaf  on  which  they  expire  making 
the  leaf  look  like  it  was  covered  with  spatterings  of  flour. 

All  three  of  these  diseases  seem  to  have  been  with  us  the 
past  season  and  I  cannot  say  to  which  we  are  most  indebted  for 
the  happy  demise  of  the  bugs. 

REMEDIES. 

Great  numbers  of  remedies  have  been  proposed,  some  use- 
less and  others  too  expensive  to  be  of  practical  value.  I  do 
not  intend  to  give  here  a  resume  of  them  all,  but  to  present  those 
that  are  best  and  most  applicable  here. 

Prevention  is  always  better  than  cure  and  especially  so  in 
fighting  insects.  Chief  among  preventative  measures  is  good 
farming,  .crops  properly  rotated  and  diversified,  good  clean  cul- 
tivation and  the  proper  use  of  fertilizers  will  produce  crops  that 
will  best  stand  the  attacks  of  the  chinch  bug. 

Every  farmer  sTiould  keep  himself  informed  of  the  condi- 
tion of  the  chinch  bug  by  making  careful  examination  for  it 
each  winter  in  places  where  they  are  known  to  hibernate,  for 
this  will  enable  him  to  know  what  years  to  expect  and  what 
years  he  need  not  tear  them.  It  is  not  safe  to  plant  much 
wheat  and  corn  if  the  bugs  are  hibernating  in  great  numbers 
but  the  crops  must  be  as  much  as  possible  those  not  belonging 
to  the  grass  family.  On  the  other  hand  if  there  are  but  few 
bugs  and  especially  if  the  year  before  has  been  a  wet  year 
wheat  and  other  grains  can  be  sown  without  fear  of  the  bugs. 

If  the  bug  is  threatening  it  will  do  a  great  amount  of  good 
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if  the  farm  is  given  a  thorough  cleaning  in  the  winter.  All  rub- 
bish should  be  raked  up  and  burned  especially  from  fence 
corners  and  hedges.  The  more  thoroughly  this  is  done  the 
more  satisfactory  will  be  the  result. 

After  the  insect  has  attacked  a  crop  hardly  anything  can 
be  done.  At  the  time  of  the  harvest  migration  there  are  quite 
good  means  of  killing  them  and  preventing  them  from  destroy- 
ing other  crops.  One  that  is  quite  successful  is  to  cut  about 
sue  rows  of  corn  next  to  the  wheat  field  when  they  begin  to 
migrate  and  plow  up  the  ground  leaving  a  double  furrow  in  the 
middle  in  which  are  laid  the  stalks  that  were  cut.  Under  these 
the  bugs  will  congregate  in  great  numbers  and  not  attempt  to 
pass  them.  As  soon  as  they  are  dty  enough  they  should  be 
burned  which  will  destroy  the  bugs.  Kerosene  emmulsion  pre- 
pared as  described  in  Article  2.  and  sprayed  on  the  bugs  as 
they  attack  the  outer  rows  is  a  very  simple,  cheap  and  effectual 
remedy. 

It  has  been  suggested  that  when  the  bugs  suffer  from  epi- 
demics like  that  of  last  summer,  the  dead  bugs  should  be  collec- 
ted in  large  quantities  and  carefully  dried  and  put  up  in  paper 
bags  and  stored  in  a  dry  place  till  the  bug  becomes  destructive 
again,  when  they  may  be  scattered  over  the  fields  and  start  the 
diseases  again.  This  method  has  not  been  tried  but  I  see  no 
reason  why  it  may  not  be  valuable. 

INSECTS  MISTAKEN   FOR  CHINCH  BUGS. 

There  are  a  number  of  insects  often  mistaken  for  chinch 
bugs  but  they  do  not  resemble  them  much  and  may  be  readily 
distinguished  from  them  as  follows. 

The  false  chinch  bug  ^Nysius  angustatus  Uhler']  by  having 
the  head  as  wide  as  the  body. 

The  insiduous  flower  bug  {^Triphleps  insiduosa  Say"]  by 
being  much  shorter,  wider  and  flatter,  the  color  is  generally  also 
a  light  brown. 

The  ash  grey  leaf  bug  [^Piesma  cinerea  Say'\  by  having  no 
white  on  the  wing  covers  and  being  flatter  and  of  quite  a  dif- 
ferent shape,  and 
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The  flee  negro  bug  \^Corimelaena  pulicarea  Germl  by  its 
round  shape  and  its  uniform  black  shining  color. 

SUMMARY. 

The  chinch  bug  has  been  long  known  and  is  a  widely  dis- 
tributed insect.  It  did  considerable  damage  the  past  season  in 
the  northern  part  of  Arkansas  and  it  appears  in  this  State  only 
as  the  outposts  of  extensive  invasions  in  Missouri. 

The  egg  is  a  yellowish  white  elongate  oval  body  which  in- 
creases considerably  in  size  before  hatching.  The  young  bug  is 
reddish  and  becomes  darker  as  it  grows  older  and  has  a  conspic- 
uous white  band  across  the  middle.  The  adult  insect  is  slender, 
nearly  black  with   white  elytra.     It  is  quite  variable. 

The  egg  laid  in  the  spring  near  the  roots  of  grasses  pro- 
duce the  first  brood  which  becomes  mature  about  harvest.  Those 
in  small  grain  then  migrate  to  adjoining  fields  where  they  spend 
the  rest  of  the  summer.  In  the  fall  they  seek  places  to  pass  the 
winter  which  they  do  mostly  in  the  adult  condition  and  prove 
themselves  very  hardy.  They  migrate  at  harvest  on  foot  but 
may  use  their  wings  for  this  purpose  later.  Their  food  is  chiefly 
if  not  entirely  grains  and  grasses. 

Wet  weather  seems  to  be  inimical  to  them  and  though  they 
have  hardly  any  natural  enemies  they  seem  to  be  particularly 
susceptible  to  disease.  As  [defensive  measures,  may  be  men- 
tioned good  farming,  planting  of  crops  upon  which  they  do  not 
feed  when  they  are  threatening  and  in  addition  to  this  a 
thorough  winter  cleaning.  In  the  summer  barriers  to  prevent 
fields  being  invaded,  and  the  use  of  kerosene  emulsion  is  recom- 
mended. It  is  further  suggested  that  dead  bugs  be  preserved 
to  induce  the  diseases  another  year.  Various  insects  are  often 
mistaken  for  chinch  bugs  but  can  be  easily  distinguished. 

ARTICLE   4. — ^THE   COTTON   WORM. 

We  intend  to  make  a  special  study  of  the  cotton  worm  the 
coming  season,  and  desire  the  co-operation  of  the  enterpris- 
ing farmers  throughout  the  State  and  of  the  States  south  of  us. 
We  invite  your  careful  perusal  of  this  article  where  we  have  at- 
tempted to  present  a  concise  account  of  the  present  state  of  our 
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knowledge  concerning  the  insect,  the  remedial  measures  for 
combatting  it  and  to  show  particularly  the  points  on  which 
more  light  is  needed,  and  where  careful  observation  may  pro- 
duce valuable  results. 

The  farmers  of  this  State  lose  a  great  amount  every  year 
through  the  ravages  of  this  insect,  and  what  is  worse,  the  amount 
of  damage  seems  to  be  steadily  on  the  increase.  It  looks  as 
though  our  farmers  would  soon  have  to  arouse  themselves  to 
take  more  active  pleasures  to  defend  themselves  or  to  accept 
failure  as  the  only  alternative.  It  is  not  enough  that  remedial 
measures  be  used  in  a  blind,  hap-hazzard  sort  of  a  way,  but 
they  must  be  chosen  and  applied  in  accordance  to  the  dictates 
of  good  common  sense,  and  after  a  careful  consideration  of 
the  subject  in  all  the  light  that  science  and  experience  can  throw 
upon  it.  An  encouraging  sign  of  the  times  is  the  convention  at 
Alma,  that  was  called  for  the  purpose  of  declaring  war  upon 
this  insect  foe  and  planning  a  campaign  against  it. 

HISTORY. 

It  is  quite  likely  that  the  cotton  worm  was  originally  a 
tropical  insect,  perhaps  a  native  of  Central  America.  The  first 
recorded  instance  of  its  appearance  within  the  United  States 
was  in  1793,  in  Georgia  and  South  Carolina.  In  i8oo  the 
same  region  suffered  again,  but  after  that  it  was  unknown  for 
nearly  a  quarter  of  a  century.  Louisiana  suffered  in  18 14  and 
again  in  1825.  The  latter  year  seems  to  mark  the  time  when 
the  cotton  worm  actually  got  a  firm  foothold  in  this  country.  It 
was  not  only  destructive  in  Louisiana,  but  appeared  in  destruc- 
tive numbers  in  all  parts  of  the  cotton  region  and  since  then 
we  have  never  been  free  from  its  destruction,  at  least,  in  some 
part  of  the  cotton  region.  In  1838  they  were  very  destructive, 
and  1840  is  their  first  recorded  apppearance  in  this  State. 
From  1844  to  1847  they  were  especially  destructive,  but  after 
that  they  did  only  local  injuries  till  1866,  in  which  year  this 
State  suffered  a  loss  greater  than  ever  before.  Another  heavy 
loss  occurred  in  1868.  Since  that  time  the  worm  seems  to  be 
getting   more    and   more   destructive,  but  not  in  a  regular  ad- 
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vance,  but  in  sort  of  waves.     As   years   of   the   greatest   and 
most  general  losses  might  be  mentioned  1873,  1876  and   1881. 

DISTRIBUTION. 

Wherever  cotton  can  grow,  the  cotton  worm  can  live. 
The  insect  is  a  native  of  this  country  and  is  not  found  out- 
side of  the  American  continent  and  the  adjacent  islands. 
Within  these  limits  it  occurs  everywhere  cotton  is  grown,  with 
the  possible  exception  of  California  and  Southern  Brazil,  but  I 
have  no  doubt  that  in  time  we  will  hear  from  it  in  those  locali- 
ties also.  This  wide  range  is  due  to  the  migratory  habits  of 
the  moth,  which  is  sufficient  to  extend  it  much  further  if  cotton, 
the  only  food  plant  of  the  worm,  was  cultivated  further  north. 
In  the  fall  the  moth  is  taken  in  all  parts  of  the  Northern  States, 
and  there  is  on  record,  the  capture  of  the  insect,  even  as  far 
North  as  Quebec. 

NAME. 

The  insect  is  known  by  a  variety  of  common  names,  the 
"cotton  worm'*  being  the  one  most  used,  but  ''army  worm," 
''cotton  army  worm,"  "caterpillar,"  "cotton  caterpillar,"  are 
all  more  or  less  frequently  heard  in  about  the  order  named,  ac- 
cording to  my  experience.  Of  course  all  will  see  at  once  the 
desirability  that  it  always  receive  the  same  name,  so  the  use  of 
any  other  than  cotton  worm  should  be  discouraged. 

Scientifically,  it  is  now  known  as  Aletia  xylina  Say,  hav- 
ing been  first  described  by  Thomas  Say,  in  1830,  and  called 
by  him  Noctua  xylina.  Since  that  time  it  has  received  a  num- 
ber of  names  by  various  authors,  and  been  placed  in  a  number 

of  genera. 

DESCRIPTION. 

The  Egg : — The  cotton  worm  like  almost  all  other  insects, 
comes  from  an  egg  laid  by  the  moth,  but  this  stage  is^iothing 
but  a  myth  to  a  majority  of  farmers.  I  do  not  think  one  out 
of  a  hundred  is  really  sure  he  ever  saw  one  and  the  majority  of 
those  that  think  they  have,  probably  have  only  seen  the  com- 
mon plant  louse,   a  small  pale  green  or  yellowish  insect  living 
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mostly  on  the  underside  6i  the  cotton  leaves.    The 

real  egg  is  a  flat  disk  of  about  a  fortieth  of  an  inch 

in  diameter  and  of  a  bluish  green  color,   looking  i 

almost  blue  as  compared  with  the  brighter  green 

of  the  leaf.     When  examined  with  a  microscope  it      fJ^^. 

will  be  found  to  be  beautifully  ribbed  as  shown  in  Fig.  7. 

The  Larva .;— -This  is  the  stage  best  known  to  every  one 
for  it  is  during  this  stage  that  all  the  injury  to 
the  cotton  is  done.     During  this  condition  the 
cotton  worm  moults  or  sheds  its  skin  four,  or  Figure  8. 

generally  five  times,  so  that  there  are  really  five  or  six  larval 
stages  but  they  are  hardly  distinguishable  from  each  other  save 
by  size.  The  first  larval  stage,  or  that  before  the  first  moult, 
(Fig.  8)  forms  an  exception  to  this  statement.  The  worm 
when  first  hatched,  is  not  marked  like  the  older  worms  but  is  of 
a  pale,  dirty  yellow  color  with  minute  black  elevated  spots  from 
which  arise  small  black  hairs.  After  moulting,  the  larva  as- 
sumes the  characteristic  color  and  markings  of  the  mature 
worm.  This  is  very  variable  and  consists  of  a  ground  color  of 
various  shades  of  rather  light  green,  in  which  are  traced  five 
very  narrow  definite  whitish  lines.  One  of  these  is  straight  and 
occupies  the  middle  of  the  back  while  on 
each  side  are  two  lateral  lines  shown  in 
Fig-  9>  oi  Si  more  or  less  wavy  character. 
On  each  side  of  the  median  line  the  space 
is  shaded   with  brown  or  sometimes  jet  '  Figure  q 

black,  and  between  the  two  lateral  lines  there  is  usually  a  shade 
of  brown  sometimes  quite  dark,  but  never  approaching  the  dark- 
ness of  the  shading  on  the  back.  In  the  spring  the  majority  of 
the  worms  have  these  shades  quite  light,  while  in  the  fall  the  re- 
verse is  true.  This  difference  is  so  conspicuous  that  each  spring 
there  is  considerable  discussion  whether  the  worms  we  find  are 
the  real  cotton  worms  or  not. 

The  Pupa  : — ^When  full  grown  the  worm  prepares  to  enter 
the  pupa  or  chrysalis  stage  by  wrapping  themselves  in  a  cotton 
leaf,  fastening  it  around  them  by  means  of  silk  threads  which  it 
secretes.     This  process  is  known  as  webbing  up.     After    mak- 
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ing  this  preparation  the  worm  loses  the  use  of  its  legs,  shrinks 

considerably  in  size,  and  by  a  final  moult  revals  the  pnpa,  Fig. 
ID.  It  is  at  first  very  delicate  and  almost  white,  but  it 
takes  but  a  short  time  to  become  hard  and  firm  and  of 
the  beautiful  rich  brown  so  common  in  pupae.  While 
in  this  stage  the  insect  has  no  power  of  motion  beyond 
the  ability  to  bend  back  and  forth  the  pointed  end  of 
the  body.  At  this  pointed  end  there  is  a  peculiar  set 
Fig.  10,  ^^  ^^  hooks  which  catch  in  the  silk  and  hold  the  insect 

in  place. 

The  Imago : — In  the  adult,   or  imago  condition,  Fig.  ii, 

the  insect  is  a  moth  measuring  from  an  inch  to  an  inch  and  a 

half  from  tip  to  tip  of  the  expanded  wings. 

In  color  it  is  a  brown,  varying  from  almost  a 

yellow  to  a  deep  olive  brown  and   often  has  a 

purplish  cast.     It  is  marked  by  having  on  the 

front  or  upper  wings  three  or  four  indistinct 

wavy  lines  of  darker  color,  a  conspicuous  dark 

spot  about  the  middle  of  each  and  a  row  of  very 

small  white  spots,  one  at  the  shoulder  and  the         Figure  u. 

others  on  a  line  with  the  dark  spot  dividing  the  space  into  three 

nearly  equal  parts.     The  under  wings  are  of  a  uniform  color. 

The  male   is  somewhat   smaller  than  the  female  and  is  further 

distinguished  by  the  abdomen  ending  rather  bluntly  instead  of 

being  extended  into  a  sharp  point. 

LENGTH   OF   LIFE. 

The  length  of  life  of  insects  is  always  a  matter  of  consider- 
able variability  and  this  is  especially  true  of  those  insects,  like 
the  cotton  worm,  having  several  broods  during  the  year.  With 
the  cotton  worm  the  egg  stage  lasts  perhaps  on  an  average, 
three  or  four  days  when  the  conditions  are  favorable,  but  it  may 
be  two  or  three  times  that  number  when  the  weather  is  cold. 
In  this  State  as  the  insect  is  not  here  till  well  on  towards  sum- 
mer, the  time  is  probably  seldom  longer  than  six  or  eight  days. 
In  the  fall,  if  the  insect  is   overtaken  by  the  frost  in  this  condi- 
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tion,  it  is  sure  never  to  hatch.  The  larva  stage  may  last  only 
a  week,  or  in  unfavorable  conditions  three  or  four  times  that 
length  of  time.  The  average  in  this  State,  according  to  my  ob- 
servations, is  from  ten  days  to  two  weeks.  Frost  is  quite  fatal 
to  the  insect  in  the  larval  stage.  From  the  time  the  worm  webs 
up  till  it  appears  as  a  moth  is  about  two  weeks  on  an  average 
in  this  State,  though  in  very  favorable  circumstances,  it  may 
appear  in  one  week,  and  it  has  been  known  in  very  unfavorable 
conditions  to  require  a  month.  The  pupa  cannot  stand  frosts 
much  better  than  the  earlier  stages. 

The  cotton  worm  spends  the  longest  part  of  its  existence 
as  a  moth.  After  emerging  it  ordinarily  begins  depositing  its 
eggs  in  about  three  days,  and  can  keep  it  up  a  month  or  more. 
The  moths  produced  late  in  the  fall  do  not  commence  depositing 
till  the  next  spring.  The  moth  is  the  only  stage  of  the  cotton 
worm  which  can  stand  the  rigors  of  winter,  and  even  it  can- 
not stand  too  much  cold. 

Just  about  a  month  elapses  on  an  average  from  the  egg 
condition  until  that  stage  is  reached  again,  and  as  the  cotton 
worm  invades  this  State  often  as  early  as  June,  we  may  have  as 
many  as  four  or  five  broods.  They  do  not,  however,  form  really 
distinct  broods,  as  at  almost  any  time  they  may  be  found  of  all 
ages  and  sizes. 

HIBERNATION. 
Many  questions  have  arisen  concerning  the  hibernation  of 
this  insect  and  numbers  of  conflicting  hypotheses  presented  to 
the  public.  The  favorite  idea  seems  to  be  that  the  pupa  lives  over 
winter,  either  in  the  stalks  or  in  the  ground,  and  numerous 
preventive  measures  have  been  used  on  this  hypothesis.  As 
has  been  already  stated,  the  moth  alone  is  enabled  to  pass  the 
winter,  and  it  is  still  further  certain  that  even  in  this  stage  the 
insect  can  pass  the  winter  only  in  the  more  southern  part  of  the 
cotton  region.  It  can  be  confidently  asserted  that  in  Arkansas 
the  entire  lot  of  cotton  worms,  in  all  their  stages  are  killed  each 
winter,  so  that  as  far  as  this  State  is  concerned,  the  cotton  worm 
does  not  hibernate  at  all.  This  fact  has  a  very  important  bear- 
ing upon  the  methods  of  treatment,  as  will  be  shown  further  on. 
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•  MIGRATION. 

That  the  cotton  worm  moth*is  a  strong  flyer,  may  be  known 
from  the  fact  already  stated,  that  in  a  single  season  it  has  made 
its  way  from  the  southern  portion  of  the  cotton  region  to  even  as 
far  north  as  Quebec.  This  migratory  habit  is  not  confined  to 
occasional  individuals,  but  great  swarms  of  them  go  to  a  great 
distance  from  their  breeding  grounds.  It  is  on  record  that  the 
cotton  worm  moth  was  so  abundant  as  far  north  as  Wisconsin  as 
to  rum  acres  of  canteloupes  by  puncturing  them  with  their  rasp- 
like  proboscis.  These  facts  make  it  not  so  surprising  that  they 
should  be  able  to  so  overrun  this  State  each  season.  Another 
point  of  great  economic  importance  is  that  this  insect,  like  other 
migratory  insects,  is  not  normally  of  this  migratory  disposition. 
It  is  something  that  is  induced  by  hunger.  It  is  the  larva  that 
has  to  hunt  some  for  its  food  that  produces  the  moth  of  the  rov- 
ing disposition.  It  is  a  well  observed  fact  that  the  cotton  worm 
does  not  spread  to  amount  to  much,  unless  in  some  place  it  has 
been  abundant  enough  to  seriously  rag  the  cotton.  Though 
there  may  be  millions  of  cotton  worms  in  Louisiana,  Mississippi 
and  Texas  next  spring,  if  they  are  prevented  from  becoming  de- 
structively numerous  in  every  part  of  those  States,  we,  here 
in  Arkansas,  may  never  have  a  fear  of  the  insect.  It  is  a  fact 
that  we  should  thoroughly  understand,  that  Arkansas  only 
suffers  from  the  cotton  worm  through  the  carelessness  of  our 
more  southern  neighbors. 

LIFE   HISTORY. 

After  passing  the  winter  in  some  sheltered  situation,  the 
moth  comes  out  as  soon  as  it  is  warm  in  the  spring,  feeding  on  a 
variety  of  sweets,  and  searching  for  a  place  to  deposit  its  eggs. 
This  it  finds  on  the  rattoon  cotton,  and  there  the  first  brood  of 
worms  are  nurtured.  Some  of  the  moths  may  be  able  to  live  till 
the  new  cotton  appears,  but  most,  if  not  all,  are  dead  long  be- 
fore. After  this  brood  there  are  two  or  three  broods  before  the 
insect  has  increased  enough  to  have  stripped  the  cotton  in  spots, 
and  therefore,  to  have  attained  the  migratory  habit.  When  the 
worms  have  succeeded  in  stripping  the  cotton,    the   resulting 
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moths  spread  far  and  wide,  and  it  is  the  eggs  laid  by  these 
wanderers  that  the  first  Arkansas  brood  is  produced.  From  this 
time  on  till  frost,  recruits  are  continually  being  received  from 
those  States,  and  those  that  are  here  increase  with  wonderful 
rapidity,  till  soon  we  have  to  apply  the  poison  or  suffer  the 
consequences.  In  the  fall  death  puts  in  its  work  in  a  manner 
unparalelled  among  the  larger  animals,  and  except  in  a  more 
favored,  or  perhaps  I  had  better  say,  less  favored  localities,  the 
cotton  worm,  in  all  its  stages,  is  a  thing  of  the  past. 

REMEDIAL   MEASURES. 

The  peculiarity  just  mentioned  gives  us  an  advantage  in 
fighting  this  pest  that  we  have  in  hardly  any  other  insect. 
Nature  once  a  year  'confines  the  cotton  worm  in  comparatively 
narrow  limits,  and  it  only  remains  for  us  to  perfect  methods  for 
destroying  it  there  or  of  keeping  it  within  those  limits.  If  we 
fail  one  year  to  keep  it  within  bounds,  it  will  present  the  next 
sason  no  more  difficulty  than  before,  on  account  of  the  area  in- 
fected being  the  same.  While  we  are  solving  that  problem,  we 
must  have  a  means  of  defending  ourselves  after  the  worm  has 
attacked  us.  Remedies  may,  therefore,  be  classed  into  two  groups. 
One  group  would  include  the  means  of  fighting  it  in  its  perma- 
nent region,  and  of  reducing  its  numbers  there,  and  in  this  way 
preventing  migration,  while  the  other  group  would  include  the 
means  of  fighting  it  after  it  has  spread  to  the  temporary  region. 

THE   PERMANENT   REGION. 

The  first  thing  to  be  done  is  to  define,  to  make  out  with 
certainty,  the  limits  of  the  permanent  region.  This  was  roughly 
done  by  the  United  States  Entomological  Commission  for  the 
States  south  of  us,  as  follows:  "Beginning  with  Texas  it  in- 
cludes the  region  south  of  the  Hanesburg  &  San  Antonia  Rail- 
road, excluding,  perhaps,  the  extreme  western  portion,  but  ex- 
tending somewhat  further  north  along  the  river  bottoms.  In 
Louisiana  and  Mississippi  it  includes  the  valley  of  the  Missis- 
sippi river,  with  uncertain  northern  limits.*'  This  region  must 
be  accurately   defined,  for  it  is   as  essential   to   the   success  of 
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♦remedial  measures,  that  we  know  where  as  it  is  to    know   what 
to  apply. 

This  region,  of  course,  is  not  absolutely  fixed,  for  it  will 
naturally  vary  from  year  to  year,  as  the  temperature  and  other 
conditions  vary,  but  by  careful  observation  for  a  number  of 
years,  and  the  careful  study  of  the  causes  which  affect  it,  it  can 
be  very  accurately  made  out. 

MEANS   OF   DEFINING   PERMANENT   REGION. 

In  the  permanent  region,  the  moth  may  be  found  alive  in 
the  winter,  and  wherever  the  moth  is  found  successfully  hiber- 
nating, must  necessarily  be  within  the  permanent  region.  It  is 
to  this  point  that  I  would  have  planters  in  the  States  of  Louisi- 
ana, Mississippi  and  Texas  give  their  closest  attention  this 
winter.  Look  in  all  sorts  of  secluded  places,  in  gin  houses, 
barns,  cribs,  etc.  Under  the  scales  of  the  bark  of  pines  and 
other  trees,  in  short  in  any  place  where  it  could  find  a  conveni- 
ent hiding  place.  It  is  not  enough  to  find  the  moth,  but  it 
should  be  sent  to  some  one  of  enough  scientific  knowledge  to 
determine  beyond  any  question  of  doubt,  whether  the  moth 
found,  is  the  real  cotton  worm  moth,  for  there  are  a  great  num- 
ber of  moflis  that  look  very  much  like  the  cotton  moth,  to  be 
found  in  the  same  situations.  I  will  be'glad  to  have  the  speci- 
mens sent  to  me,  and  I  would  earnestly  urge  any  one  who  has 
any  interest  in  the  matter  to  make  careful  search  and  commu- 
nicate with  me. 

In  the  spring,  as  soon  as  it  has  begun  to  get  warm,  or 
even  during  warm  spells  in  winter,  the  moth  may  sometimes  be 
found  flying,  especially  about  dark,  in  search  of  food,  in  refuse 
heaps,  where  fruit  has  been  thrown,  or  about  flowers.  As  said 
before,  the  moth  must  be  caught,  and  the  question  of  its  iden- 
tity established  beyond  doubt,  to  be  of  any  value.  Bait  traps, 
like  those  described  further  on,  might  be  used,  or  sweets  simply 
exposed  on  a  plate,  and  visited  each  evening,  when  the  moth 
may  be  expected  out. 

Another  way  is  to  search  for  the  first  brood  of  worms. 
This  may  be  facilitated  by  growing  a  few  plants  in  boxes  in  the 
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house,  or  in  hot  beds  before  it  is  warm  enough  to  grow  them 
out  of  doors.  Expose  these  each  warm  night,  and  the  moths 
will  consider  it  a  capital  place  to  lay  their  eggs  on.  If  all  the 
rattoon  cotton  is  destroyed  about  the  place,  you  will  be  more 
-certain  to  entice  the  moth.  In  'this  way  you  should  have  a 
brood  of  worms,  if  within  the  permanent  region,  before  the 
cotton  in  the  fields  is  up.  The  identity  of  these  worms  should 
he  carefully  made  out,  as  were  the  moths. 

If  the  three  methods  outlined  above  are  pursued  by  a  large 
number  of  planters  in  those  States,  there  is  no  reason  why  we 
cannot  make  out  very  accurately  the  boundaries  of  the  perma- 
nent region.  This  is  a  matter  of  importance,  not  only  to  those 
living  in  the  permanent  region,  but  to  all  whose  cotton  is  threat- 
ened by  the  cotton  worm.  Let  the  cotton  planters  of  this  State, 
by  letters  and  other  means,  aid  in  solving  this  problem.  Let 
us  write  to  our  friends  in  Texas,  Louisiana  and  Mississippi, 
calling  their  attention  to  the  above  and  requesting  that  they 
make  these  observations  and  report  to  me. 

REMEDIES   IN   THE   PERMANENT   REGION. 

The  various  means  of  destroying  the  cotton  worms  in  the 
permanent  region  may  be  very  naturally  divided  into  three 
classes.  The  first  we  may  call  the  winter  treatment.  It  in- 
cludes all  those  schemes  which  has,  as  the  object  in  view,  the 
destruction  of  the  hibernating  insect.  The  second  or  spring 
treatment  includes  those  directed  against  the  first  brood  of 
worms  and  before  the  cotton  worm  has  attacked  cultivated 
cotton.  The  third  or  summer  treatment  includes  the  methods 
of  combatting  the  insect  after  it  has  attacked  the  growing  crop 
and  is  applicable  in  most  particulars  to  the  temporary  region  as 
well. 

WINDER    TREATMENT. 

In  the  winter  the  moth  is  the  only  form  of  the  insect  alive 
so  that  any  kind  of  treatment  of  soil  or  stalks  intended  to  kill 
the  egg-worm  or  pupa,  is  worse  than  useless.  The  clearing  up 
of  rubbish  about  the  farm  in  winter  may  have  a  good  effect  in 
killing  moths  that  may  be  hiding    there,  but  its    utility  for  this 
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purpose  is  very  doubtful.  The  use  of  baits  or  traps  to  kill  the 
moth  in  the  warm  weather  of  winter  or  in  the  early  spring, 
ought  to  be  attended  with  good  results.  A  large  number  of 
devices  have  been  invented  for  this  purpose,  but  the  allurement 
has  always  been  either  a  light  or  a  bait  of  tempting  food.  My 
experience  with  light  traps  has  not  been  very  encouraging,  but 
I  anticipate  much  better  results  with  baits.  As  to  what  baits 
will  do  best,  I  cannot  say,  as  the  matter  is  still  one  of  experi- 
ment, but  the  mixture  of  molasses  and  stale  beer  is  very  attrac- 
tive to  most  moths,  and  it  seems  to  be  equally  so  to  this  insect.  I 
would  be  glad  to  receive  accounts  from  all  who  try  various  baits 
as  to  their  relative  merits.  Bait  traps  will  be  made  much  more 
effectual  if  a  little  poison,  such  as  Paris  Green  or  London  Purple, 
be  added  to  the  mixture,  as  otherwise  only  those  that  are  un- 
fortunate or  greedy  enough  to  fall  in  arc  killed,  while  with  the 
poison  added  all  that  taste  die.  [Methods  for  making  the  light 
and  bait  traps,  will  be  found  in  Appendix  2.] 

SPRING   TREATMENT. 

The  fact  that  the  cotton  worm  has  one  brood  of  worms 
before  the  regular  cotton  crop  is  up,  is  one  of  the  most  encour- 
aging points  in  the  life  history  of  this  insect,  and  this  brood  is 
the  place  where  the  insect  can  be  best  attacked.  As  the  insect 
lives  only  on  cotton,  if  we  can  destroy  all  rattoon  cotton  through- 
out the  permanent  region,  and,  at  the  same  time,  delay  the 
planting  of  the  regular  crop  till  all  the  moths  are  certainly  dead, 
we  will  simply  starve  it  out  and  be  free  from  it  till  we  have  re- 
ceived a  fresh  stock  from  Cuba,  Mexico  or  Central  America. 
The  destruction  of  rattoon  cotton,  even  in  a  limited  district,  can* 
but  have  a  beneficial  result,  and  should  be  practiced  by  every 
planter  in  the  permanent  region. 

The  starvation  method  cannot,  of  course,  be  wholly  satis- 
factory, on  account  of  the  difficulty  of  being  certain  that  abso- 
lutely all  of  the  rattoon  cotton  has  been  destroyed  and  the 
need  of  late  planting  in  connection  with  it.  There  is  another 
method  that  seems  to  be  without  these  defects.  It  consists  in 
the  same  thorough    destruction  of  the    rattoon    cotton,  but   of 
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providing  a  convenient  place  for  the  moth  to  deposit  her  eggs. 
She  will,  if  a  suitable  place  is  found,  lay  all  her  eggs  and  prob- 
ably die  before  the  cotton  sov^^n  at  the  ordinary  time,  is  up. 
This  may  be  accomplished  by  forcing  some  plants  in  a  hot  bed 
or  in  the  house  as  already  described  and  thus  having  ready  for 
the  moth  a  place  which  she  will  prefer  to  the  rattoon,  even 
though  there  should  be  a  few  plants  that  have  escaped  destruc- 
tion. The  worms  should  be  carefully  destroyed  on  these  plants 
before  they  come  to  maturity,  which  may  be  easily  done  by 
dusting  with  London  Purple  or  Paris  Green.  It  is  my  conviction 
that  if  this  method  would  be  conscientiously  pursued  all  through 
the  permanent  region,  the  cotton  worm  question  would  be 
solved  and  the  hundreds  of  thousands  of  dollars  now  annually 
destroyed  by  these  creatures,  would  be  saved. 

SUMMER   TREATMENT. 

Under  this  head  will  go  the  great  mass  of  the  remedies 
which  have  been  used  against  the  worm.  It  seems  to  be  only 
at  the  time  when  an  injurious  insect  is  doing  its  greatest  damage 
and  when  it  is  hardest  to  combat  successfully,  that  the  average 
farmer  will  think  it  worth  his  while  to  attempt  to  destroy  them, 
but  then  he  seems  often  willing  in  order  to  save  only  a  portion 
of  his  crop  to  spend  time  and  money  enough,  which,  if  used  at 
the  right  time  would  have  saved  it  all.  To  hit  the  worm  when 
it  is  down  may  not  seem  charity  to  the  worm  but  it  is  to  the 
farmer.  Many  of  these  remedies  and  methods  are  applicable  to 
the  treatment  of  the  worm  in  the  temporary  region,  but  We  will 
discuss  them  fully  here  and  when  we  deal  with  that  region  will 
only  indicate  the  modifications  necessary  for  the  different  con- 
ditions. For  convenience  in  treating  we  will  divide  the  reniedies 
into  the  following  classes :  Methods  for  the  protection  and  en- 
couragement of  the  natural  enemies,  trapping  the  moth,  con- 
fining the  worms  to  limited  area^,  and  the  application  of  insec- 
ticides. • 

NATURAL  ENEMIES. 

There  are  a  great  many  enemies  to  the  cotton  worm. 
Among  the  vertebrates  all  insectivorous  birds,   both  domestic 
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and  wild,  prey  upQn  them.  Turkeys,  chickens  and  geese  should 
be  raised  in  greater  numbers  throughout  the  permanent  region, 
and  beside  their  value  in  killing  the  worms,  they  will  not  be  found 
an  unprofitable  crop.  The  shooting  and  trapping  of  small  birds 
and  the  collection  of  nests  and  eggs  should  be  prohibited,  while 
the  destruction  of  hawks  and  other  birds-  of  prey  should  be  en- 
couraged. Lizzards,  frogs  and  toads  devour  large  numbers  of 
the  worms  and  should  never  be  wantonly  destroyed. 

The  planter  should  familiarize  himself  with  the  insects 
which  feed  on  the  cotton  worm  and  never  allow  them  to  be  des- 
troyed. Many  kinds  of  wasps  use  the  cotton  worm  as  food  for 
their  young  and  their  nests  should  be  respected.  Ants  destroy 
large  numbers  of  the  worms;  Prof.  Riley  has  even  advocated 
leaving  stumps  in  the  fields  to  serve  as  secure  nesting  places  for 
them.  Almost  all  the  beetles  seen  about  cotton  fields  are  either 
kinds  that  prey  on  the  worms  or  are  entirely  innocuous  so  the 
class  as  a  whole  should  be  preserved.  Quite  a  long  list  of  true 
bugs  have  been  observed  to  prey  upon  the  cotton  worm.  They 
are  next  to  the  ants  in  importance  on  account  of  the  numbers 
they  kill.  Among  flies  only  a  few  species  of  the  family  of  rob- 
ber flies  are  beneficial  in  this  respect.  These  are  the  long  hairy 
flies  which  make  such  a  peculiar  loud,  buzzing  noise  when  they 
fly.  The  mantis,  often  called  Devil's  horse  or  other  similar 
names,  feed  upon  the  worms.  Lace  wing  flies,  ant  lions  and 
dragon  flies  are  more  or  less  beneficial  in  destroying  the  worms  ^ 
and  the  insects  of  the  latter  group  feed  also  on  the  moths. 

There  are  at  least  a  dozen  species  of  insects  known  to  be 
parasitic  upon  the  cotton  worm  but  no  practical  way  has  been 
yet  suggested  for  protecting  them.  Larvae  when  picked  by 
hand  might  be  thrown  in  a  barrel  that  is  covered  by  a  wire 
screen  which  will  allow  the  parasites  to  escape  but  confine  the 
moths,  but  the  practical  value  of  this  is  quite  doubtful.  If  how- 
ever a  practicable  scheme  could  be  devised  for  keeping  a  large 
number  of  these  parasites  alive  over  winter  to  be  turned  loose  in 
the  spring  good  results  should  be  expected. 
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MECHANICAL   DESTRUCTION. 

Hand  picking  is  the  simplest  method  of  destroying  the 
worms,  but  altogether  too  expensive  to  be  of  practical  value. 
In  the  early  part  of  the  season  the  worm  should  be  destroyed 
in  this  way  whenever  seen,  and  field  hands  should  be  encouraged 
to  do  so.  A  number  of  devices  have  been  invented  for  knock- 
ing the  worms  from  the  plants,  and  destroying  them,  and  I  will 
here  give  the  one  that  seems  to  be  the  simplest  and  most 
practical.  For  a  beater,  use  a  piece  of  cotton  bagging  that  will 
reach  across  a  number  of  rows.  This  is  simply  drawn  over  the 
top  of  the  cotton  by  a  cord  fastened  at  each  end,  and  pulled  by 
a  couple  of  men  on  foot  or  on  a  mule.  Now  take  other 
pieces  and  place  them  between  each  two  rows  covered  by  the 
beater.  '  They  may  be  held  straight,  by  a  short  rod  fastened 
along  the  front  end  of  each,  and  pulled  along  with  the  beater 
by  attaching  them  by  means  of  cords  to  a  rod  or  rope,  held  taut 
between  the  two,  pulling  the  device.  The  pieces  drawn  on 
the  ground  should  be  thoroughly  saturated  with  kerosene,  and 
all  worms  coming  in  contact  with  it  will  be  killed. 

TRAPPING   THE   MOTH. 

The  method  of  alluring  moths  to  their  death  by  lights  or  baits 
has  been  already  described  under  spring  treatment.  It  is  most 
usetul  in  the  early  spring,  and  from  that  time  their  value,  from  a 
practical  standpoint,  decreases  till  the  fall,  though  a  larger  num- 
ber than  ever  of  the  moths  may  be  killed,  the  value  is  almost 
nothing,  for  it  is  probable  that  not  one  in  a  thousand  of  the 
moths  killed  at  this  time  would  have  lived  over  winter  anyway. 

CONFINING   THE   WORMS   TO   LIMITED   AREAS. 

These  measures,  are  as  yet,  more  theoretical  than  otherwise, 
as  they  have  not  been  practically  tested.  There  seems,  how- 
ever, no  reason  why  they  should  not  be  eminently  successful. 
They  consist  in  planting  varieties  of  cotton  in  limited  areas  that 
are  more  attractive  to  the  moth  than  the  ordinary  kinds,  and 
in  this  way  cause  the  moths  to  deposit  their  eggs  chiefly  on 
these  places.     Cotton  might  be  easily  improved  by  selection  in 
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this  particular,  and  it  needs  no  argument  to  show  that  if  the 
whole  plantation  can  be  protected  by  the  careful  poisoning  of  a 
few  small  patches  a  great  saving  is  effected.  In  poisoning,  it  is 
just  as  easy  to  kill  ten  or  twenty  worms  to  the  plant  as  it  is  to 
kill  one. 

APPLICATION   OF   INSECTICIDES. 

An  extensive  and  very  thorough  study  of  the  various  in- 
secticides to  determine  their  applicability  to  the  destruction  of 
the  cotton  worm  were  made  by  the  U.  S.  Entomological  Com- 
mission, and  those  who  desire  to  learn  about  all  those  tried  are 
referred  to  their  Fourth  Report,  Chapter  X.  Two  insecticides,  or 
rather  classes  of  insecticides,  were  found  by  them  to  be  practical 
and  effectual  against  the  worm.  These  were  kerosene  oil  or 
crude  petroleum,  made  into  an  emulsion  in  the  way  described  in 
article  2,  of  this  report,  and  the  application  of  some  of  the 
arsenical  poisons.  The  oil  has  the  advantage  of  being  perfectly 
harmless  to  man,  though  deadly  to  the  insect,  but  it  is  rather 
more  expensive  and  troublesome  to  apply.  It  is  applied  as  a 
spray  by  the  method  described  below  for  the  poisons,  and  to  be 
the  most  effectual  it  should  be  thrown  on  the  plants  from  below. 
It  will  only  kill  those  that  it  comes  in  contact  with,  and  therefore, 
is  immediate  in  its  action.  The  poison,  on  the  other  hand,  does 
not  kill  by  contact,  but  must  be  eaten  by  the  worm  and  protects 
the  plant  as  long  as  it  remains  upon  the  leaves. 

ARSENICAL   COMPOUNDS. 

White  arsenic  and  other  soluble  forms  of  arsenic  are 
much  more  likely  to  scorch  the  leaves  of  the  cotton  and  to  cause 
the  dropping  of  the  squares  and  the  young  bolls,  and  though 
somewhat  cheaper,  have  been  almost  entirely  superseded  by  the 
less  soluble  forms,  London  Purple  and  Paris  Green.  The 
former  has  fifty  to  sixty  per  cent  of  arsenic  in  it,  and  is  chieffly 
an  arsenate  of  copper,  while  the  latter  has  forty  to  fifty  per 
cent  of  arsenic  in  the  form  of  arsenate  of  lime.  These  are  often 
more  or  less  adulterated,  so  that  care  must  be  had  in  buying  of 
responsible  parties.  As  to  the  comparative  merits  of  these  two 
compounds,  there  is  a  great  amount  of   difference   of   opinion. 
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It  is  probably  a  fact  that  London  Purple  is  more  apt  to  scorch 
the  leaves  if  incautiously  applied,  but  if  care  be  had  in  this  par- 
ticular there  need  be  no  trouble  in  this  line.  The  cheaper  price 
at  which  it  can  be  bought,  of  course,  gives  it  a  decided 
advantage. 

METHOD  OF  APPLICATION. 
The  poison  may  be  applied  as  a  powder  dusted  on  the 
plants  or  it  may  be  sprayed  on,  mixed  up  in  water.  The  for- 
mer way  requires  the  use  of  more  poison,  a  pound  generally 
going  on  a  little  over  an  acre,  while  with  the  improved  methods 
of  spraying  it  may  be  made  t;o  cover  nearly  five  times  as  much. 
Dry  poison  is  certainly  less  apt  to  injure  the  plant,  and  in  rainy 
weather  will  stay  on  the  plant  longer.  Each  one  will  have  to 
decide  for  himself  which  is  for  him  the  best  and  cheapest.  It 
has  been  the  practice  to  dilute  the  poison  when  used  dry  with 
any  convenient  powder  to  insure  uniform  application,  but  it  has 
been  found  that  it  can  be  applied  about  as  well  pure.  A  cer- 
tain amount  of  dilution,  however,  with  some  material  that  will 
make  it  more  adhesive  in  wet  weather  may  be  desirable.  Some 
experiments  made  at  our  Pine  Bluff  station,  an  account  of  which 
will  be  found  in  Appendix  3  of  this  artice,  shows  something  of 
the  value  of  flour  for -this  purpose.  A  method  of  applying  the  pow- 
der which  is  much  practiced  in  this  and  neighboring  States,  con- 
sists of  putting  the  poison  in  sacks  of  closely  woven  muslin  tacked 
to  the  ends  of  a  pole  which  is  carried  in  the  lap  across  the  back  of 
a  mule  so  that  the  sacks  hang  over  the  two  rows  of  cotton. 
Striking  the  pole  against  the  saddle  is  sufficient  to  sift  the  fine  pow- 
der on  the  plants  and  the  poisoning  is  accomplished  by  simply  rid- 
ing up  and  down  alternate  rows.  This  is  rather  an  expensive  way 
of  applying  the  poison  when  large  fields  are  affected,  and  many 
have  adopted  the  Roach  machine,  made  by  the  Roach  Manu- 
facturing Co.  of  Vicksburg,  Miss.,  which  scatters  the  poison 
broadcast  by  means  of  a  blast.  With  this  machine,  one  man 
can  poison  a  hundred  acres  a  day  and  in  a  very  even  and  satis- 
factory manner.  For  spraying,  I  know  of  no  simple  contrivance 
that  is  satisfactory,  but  numbers  of  machines  have  been  invent- 
ed that  will  do  rapid  work  in  a  thorough  manner.     For  an  ac- 
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count  of  them  and  the  plans  for  construction,  I  must  refer  the 
reader  to  the  fourth  report  of  the  U.  S.  Entomological  Com- 
mission. 

THE  TEMPORARY   REGION. 

Within  the  temporary  region  the  same  remedies  may  be 
•used  as  for  the  summer  treatment  of  the  permanent  region,  but 
we  have  by  no  means  the  inducements  for  carefully  and  contin- 
uously fighting  the  cotton  worm  that  they  have  in  that  region. 
If  the  cotton  worm  question  is  to  be  solved,  it  must  be  in  the 
permanent  region.  All  that  it  is  worth  attempting  to  do  in  this 
State  is  to  defend  ourselves  as  best  we  can  each  fall,  knowing 
that  kind  providence,  will  in  our  State,  destroy  the  last  vestige 
of  our  foe  before  the  return  of  spring.  Of  course  no  winter  or 
spring  treatment,  is  possible.  The  light  traps  used  to  destroy 
the  moths  do  not  by  any  means  compensate  for  the  cost. 
Thousands  of  them  were  used  the  past  season  at  the  cost  of 
perhaps  one  dollar  apiece  and  the  results  in  protecting  the  cot- 
ton was  practically  nothing.  It  is  an  easily  demonstrated  fact 
that  not  10  per  cent,  of  the  moths  are  allured  even  when  placed 
as  thickly  as  one  to  the  acre.  Let  us  not  repeat  the  folly  next 
year  of  using  the  lamps.  The  application  of  poison  will  save 
the  crop.  It  may  take  more  than  one  application,  but  its  care- 
ful, persistent  use  will  enable  us  to  raise  a  good  crop  at  any 
time  in  spite  of  the  worms.  Though  this  is  a  fact,  let  us  not  be 
short-sighted  enough  to  consider  the  matter  settled.  The  mar- 
gin of  profit  on  cotton  is  small  enough  as  it  is,  without  the  ad- 
ditional expense  of  poisoning.  Poisoning  should  be  looked 
upon  not  as  a  solntion  of  the  problem,  but  as  a  last  resort. 

The  perfecting  of  methods  for  confining  the  worms  to  lim- 
ited areas  has  as  important  bearing  in  the  temporary  region  as 
in  the  permanent,  as  long  as  we  are  troubled  by  the  worms,  for 
it  may  result  in  a  great  saving  in  time  and  means  in  poisoning. 

Much  time,  money  and  poison  is  now  wasted  by  the  crude 
methods  that  are  now  mainly  employed.  If  by  better  apparatus 
lOO  acres  can  be  poisoned  better  by  one  or  two  men,  and  in  the 
same  time  it  ordinarily  takes  eight  or  ten  men  to  do  it,  is  it  not 
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our  own  fault  if  we  hardly  make  a  living.  Another  thing  is  im" 
portant.  The  poison  must  be  applied  at  the  right  time.  I 
have  seen  a  man  during  a  * 'scare'*  put  on  the  poison  so  thickly 
as  to  seriously  scorch  the  leaves  when  there  was  no  need  of  the 
poison  at  all,  except  perhaps  in  a  few  small  spots,  and  after  the 
scare  had  passed  over  and  the  worms  come  in  real  earnest,  this 
same  man  will  set  idly  about  arid  see  his  cotton  eaten  up  with- 
out an  attempt  to  save  his  crop. 

I  have  in  mind  now,  two  fields,  worked  by  different  men, 
one  poisened  during  a  scare,  before  the  worms  appeared,  and 
the  other  about  two  weeks  later,  when  they  really  had  come, 
and  in  two  or  three  more  weeks  the  first  field  had  hardly  a  leaf 
left,  and  the  other  was  as  green  and  healthy  as  could  be  wished. 
These  fields  were  side  by  side,  with  only  a  narrow  field  road 
between  them.  These  cases  are  but  examples  of  what  occurred 
all  over  the  region  where  the  poison  was  used,  and  can  you 
wonder  why  it  is  reports  of  the  value  of  poisons  are  so  variable. 

I  do  not  recommend  the  use  of  poisons  in  this  State  till 
the  worms  are  distinctly  ragging  the  cotton,  and  then  it  must 
be  applied  at  once,  and  as  often  as  that  condition  occurs.  The 
idea  being  to  use  the  least  amount  of  poison  that  will  give  you 
a  full  crop. 

WARNINGS. 

Something  that  will  probably  be  of  great  importance  to 
this  region,  is  the  system  of  warnings,  which  it  is  the  intention 
of  the  Station,  to  inaugurate  the  coming  season.  We  intend  to 
have  correspondents  in  all  parts  of  the  permanent  region,  and  be- 
tween here  and  there,  who  will  keep  us  constantly  informed  as  to 
the  condition  of  the  worm.  This  will  enable  us  to  tell  the  farmers 
exactly  where  the  worm  is,  and  when  we  may  expect  it,  and 
some  idea  of  the  probable  severity  of  the  attack.  It  has  been 
well  said,  that  to  be  forewarned  is  to  be  forearmed. 

SUMMARY. 

For  about  a  century,  the  cotton  worm  has  been  destroy- 
ing American  cotton,  appearing  wherever  cotton  is  grown,  and 
migrating   hundreds  of   miles  from  its    feeding   grounds.     Its 
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egg  is  a  beautifully  ribbed  flat  disk  of  a  deep  bluish  green  color. 
The  larva  is  variable  in  color,  marked  with  longitudinal  lines. 
It  webs  up  in  a  leaf  where  it  changes  into  a  pupa,  and  shortly 
emerges  as  an  olive  brown  moth,  having  an  expanse  of  about 
an  inch  and  a  quarter.  It  takes  about  a  month  to  go  through 
its  transformations,  and  it  can  ^pass  the  winter  only  under  ex- 
ceptionally favorable  conditions,  and  in  the  moth  state.  There 
is  a  brood  of  worms  in  the  spring  on  rattoon  cotton  before  it 
attacks  growing  crops.  It  increases  very  fast,  and  acquires  a 
migratory  disposition  and  spreads  far  and  wide.  In  the  fall  all 
die  except  in  a  portion  of  the  South,  which  we  call  the  perma- 
nent region,  where  a  few  are  enabled  to  live  over  and  perpetu- 
ate the  species.  The  presence  of  moths  in  the  winter  and  early 
spring,  and  the  early  brood  on  rattoon  cotton  is  characteristic 
of  the  permanent  region. 

In  the  permanent  region,  the  destruction  of  the  moths  in 
the  winter  or  early  spring,  by  traps  should  be  attended  to. 
The  early  spring  brood  should  be  starved  out,  or  the  moths 
allured  by  plants  grown  for  that  purpose,  and  then  destroyed. 
Many  would  be  destroyed  if  their  natural  enemies  were  pro- 
tected, and  especially  early  in  the  season,  the  worms  should  be 
destroyed  in  every  way.  Good  results  may  be  accomplished  by 
inducing  the  moths  to  lay  their  eggs  in  limited  areas,  and  the 
free  use  of  insecticides,  chief  among  which  are  kerosene  emul- 
sion and  the  arsenical  compounds  is  recommended. 

In  the  temporary,  the  use  of  Paris  Green  or  London  Pur- 
ple, and  they,  only  when  really  needed,  is  about  the  sum  of  the 
practical  remedies.     A  system  of  warnings  is  projected. 

APPENDIX   I. 

The  Differences  Between  the  Cotton  Worm  and  the  Boll 
Worm, — ^There  are  a  number  of  insects  which  are  mistaken  for 
the  cotton  worm  in  one  or  another  of  its  stages.  Only  one, 
the  boll  worm  is,  according  to  my  experience,  very  often  con- 
founded with  it  by  our  farmers.  These  two  insects  are  very- 
different  and  may  be  readily  distinguished  as  follows: 
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THE  COTTON  WORM.  THE  BOLL  WORM. 

•Tie  eggs  of  both  are  ribbed  and  deposited  on  the  under  side  of 

the  cotton  leaves,  but 
*atof  one  is  flat,  disk-like  while  that  of  the  other  is  high- 

er than  broad. 
The  larva  of  both  feed  on  the  leaves  while  young,  but 
^^^  Continues  to  do  so,  while  the  other  soon  begins  to  feed 

on  the  bolls. 
^^  ^eeds  only  on  cotton,  while        the  other  attacks  many  crops. 
Pupa  of  both  is  about  the  same  size  and   general   appear- 


The 


^^nce,  but 

*^  formed  on  the  leaves  and         the  other  in  the  ground. 
ItV^  moths  of  the  two  insects  have  a  general   resemblance,  but 
(jjiewhen  at  rest  holds  its  wings,        and   the  other  holds     them 
tightly  closed  on  its  back,  slightly  elevated  and  partly 

open. 
When  carefully  examined,  many  points  of  minute  structure 
which  will  further  enable  one  to  distinguish  them. 

APPENDIX  II. 

How  to  Make  the  Moth  Traps. — In  making  these  traps,  we 
must  remember  that  the  simplest  is,  as  a  rule,  the  best.  I  de- 
scribe below  what  seems  to  me  to  be  the  simplest  and  best  light 
and  bait  traps  in  use : 

The  light  trap  is  made  by  soldering 
to  the  center  of  the  bottom  of  a  one- 
half  gallon  pressed  tin  basin  a  tin  tube 
two  or  three  inches  long,  and  about 
the  diameter  of  a  broom-stick.  To 
the  inside  of  the  basin  is  soldered  a 
a  torch  holding  about  a  pint.  A 
stick  thrust  into  the  ground,  forms  a 
support  for  the  trap.  For  a  wick,  an 
unwound  cotton  rope  answers  very 
well  and  is  cheap.  About  a  half- 
Fignrf  12.  inch  of  water  is   put   into  the  basin 

and  the  surface  covered  with  a  film  of  kerosene. 


I 
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'  The  bait  trap  is  even  simpler  and 
consists  of  a  similar  tube  soldered 
to  the  bottom  of  a  basin,  which 
need  not  be  half  so  large  as  for 
the  light  trap.  To  keep  the  rain 
out,  a  piece  of  board  a  little  lar- 
ger than  the  basin,  should  be  pro- 
vided. Drive  three  rather  large 
nails  into  this  and  place  on  the 
Figure  13,  basin.      These  nails    should    be 

long  enough  to  leave  at  least  three-quarters  of  an  inch  between 
the  board  and  the  edge  of  the  basin.  Use  always  the  poisoned 
bait  in  the  basin. 

ARTICLE   FIVE — BOTANICAL  NOTES.  * 

The  following  pages  have  been  prepared  in  answer  to  in- 
quiries that  have  been  received  regarding  diseases  of  plants  and 
means  of  combating  them. 

Pear  Blight: — Anything  that  kills  pear  and  apple  trees  is 
commonly  called  blight,  but  every  fruit  grower  knows  and 
dreads  the  real  pear  blight,  which  is  due  to  the  bacterium 
named  Micrococcus  amylovorus  BurrilL  This  parasite  is  a 
small  oval  body  so  small  that  if  25,000  of  them  were  placed 
end  to  end  they  would  make  a  line  only  about  an  inch  long. 
It  kills  the  parts  invaded,  causing  the  wood  to  become  discol- 
ored, producing  also  a  change  in  the  appearance  of  the  bark 
that  is  quite  easily  recognized  by  one  who  has  seen  it. 

Surgery  is  about  the  only  remedy.  Every  limb  that  shows 
the  presence  of  the  blight  should  be  removed  from  the  tree  and 
burnt.  Care  should  be  taken  that  the  knife  that  has  been  in 
the  parts  affected  with  the  disease  be  not  put  into  the  healthy 
wood,  as  in  this  way  the  disease  is  often  spread  from  tree  to 
tree  by  pruning.  A  good  plan  is  to  have  two  sets  of  tools, 
with  one  of  which  the  diseased  parts  are  cut  away,  and  with  the 
other  another  piece  of  the  stem  is  cut  off  to  make  certain.  At 
the  time  of  blossoming,  the  disease  is  spread  greatly  from  tree 
to  tree,  often  perhaps  by  insects.     I   have   no  doubt   that   the 
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tarnished  plant  bug  is  one  of  the  greatest  culprits  in  this  line. 
No  diseased  wood  should  be  allowed  to  remain  on  the  trees ^ 
especially  at  this  time  of  the  year. 

Sorghum  Blight: — ^This  disease  is  caused  by  a  short,  rod- 
like organism.  Bacillus  sorghi  Burril,  which  I  had  the  honor 
while  working  under  Prof.  Burrill,  of  discovering.  It  attacks 
all  parts  of  the  plant  and  undoubtedly  causes  a  great  shortage 
of  the  crop,  if  not  killing  the  plant  outright.  It  causes  red 
spots  or  blotches  on  the  sheathes  near  the  ground,  often  mak- 
ing them  entirely  red.  A  similar  appearance  is  found  on  the 
leaves  and  stem  and  the  injury  to  the  root  is  probably  the 
greatest  of  all. 

The  disease  germs  may  keep  alive  in  the  ground  over 
winter  so  that  neither  of  these  crops  should  be  grown  on  ground 
where  plants  having  the  disease  were  grown  the  preceding  year. 
I  detected  the  same  disease  the  past  season  on  Johnson  grass, 
which  also  belongs  to  the  Genus  Sorghum,  so  that  neither 
broom  corn  or  sorghum  should  be  grown  on  land  where  this 
grass  occurs.  The  seed  may  be  diseased,  so  that  none  grown 
on  diseased  plants  should  be  used. 

Grape  Mildew. — ^There  are  two  very  different  diseases, 
called  mildew,  one,  the  downy  mildew  of  the  grape  Pronos- 
poro  victocola  DeBy,  grows  on  all  the  wild  and  cultivated 
grapes  of  this  country.  It  attacks  the  leaves,  young  shoots  and 
even  the  fruit,  sending  its  mycelium  all  through  the  tissues  of 
the  plant,  and  when  mature,  the  threads  bearing  the  spores, 
project  through  the  breathing  pores  of  the  leaf  and  produce  the 
effect  we  call  mildew  or  mold.  The  method  of  treatment  must 
be  entirely  preventive,  for  after  the  fungus  has  entered  the  plant 
it  is  safe.  Fungicides  must  be  applied  to  the  leaves,  so  as  to 
prevent  the  germination  of  the  spores. 

The  following  mixtures  have  been  successfully  used : 

SkawinskVs  Powders,  /. — Finely  powdered  copper  sul- 
phate, two  parts;  soot  or  alluvial  earth,  three  parts;  and  coal 
dust,  fifteen  parts. 

David* s  Powder, — Dissolve  one  pound  of  copper  sulphate 
in  the  least  quantity  of  hot  water,  and  slack  four  pounds  of  lime 
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in  the  least  amount  of  water  required;  when  cold,  mix 
thoroughly,  and  allow  to  dry  in  the  sun  When  dry,  crush 
and  sift. 

Sulphatine. — One  pound  of  sulphate  of  copper;  six  pounds 
of  sulphur  and  four  pounds  of  air  slacked  lime,  carefully  powdered 
and  mixed.     Used  for  all  three  grape  diseases. 

Bordeaux  mixture  or  Gironde  mixture . — Dissolve  one  pound 
of  sulphate  of  copper  in  four  gallons  of  water,  and  in  another 
vessel,  one  pound  of  lime  in  one  and  one-half  gallons  of  water. 
When  both  are  cool  pour  the  copper  solution  slowly  into  the 
lime,  constantly  stirring. 

Eau  celest  Blue  water  Audoynard process. — Dissolve  one 
pound  of  copper  sulphate  in  3  or  4  gallons  of  warm  water. 
When,  cool,  add  lyi  pints  of  ammonia  and  then  dilute  to  22 
gallons.  These  per  cants  may  be  varied  a  great  deal,  and  one 
must  find  by  experiment  what  is  the  least  amouut  that  may  be 
used  by  him  successfully. 

The  other  form  is  the  powdery  mildew  of  the  grape,  Un- 
cinnula  spiralis  B,  &  C.  Its  habit  is  very  different  from  that 
of  the  downy  mildew,  as  it  lives  all  outside  the  plant.  It  can 
be  more  readily  got  at  and  nothing  has  been  found  to  kill  it  bet- 
ter than  sulphur.  It  is  applied  by  dusting  the  powder  on  the 
leaves  or  on  the  ground  beneath,  or  it  is  mixed  with  other  fun- 
gicides. In  all  cases  the  effect  of  the  sulphur  is  the  result  of 
the  action  of  the  heat  of  the  sun,  which  evaporates  it,  producing 
on  hqt  days  quite  a  perceptible  odor  about  the  plants  thus 
treated. 

Sulphatine  as  described  above,  is  useful,  but  a  modification 
called  the  Esteve  process  may  be  better.  One  pound  of  sul- 
phate of  copper,  10  pounds  of  sulphur  and  5  pounds  of  air 
slacked  lime.  Mixed  as  above  and  intended  especially  for  po- 
tato blight. 

The  Black  Rot, — This  has  been  very  destructive  the  past 
season.  It  attacks  the  leaf  as  well  as  the  berry,  but  does  but 
little  injury  to  the  former.  This  fact  is  very'  important,  never- 
theless as  it  occurs  on  the  leaf  at  least  a  couple  of  weeks  earlier 
than  on  the    berries,    so  serving  as  a  warning,  which  will  allow 
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the  grape  groWer  to  apply  the  remedies  in  time  to  save  the 
fruit.  In  the  leaf  stage  it  shows  itself  as  little  reddish  spots, 
which  when  examined  closely,  especially  by  means  of  a  magni- 
fier, will  be  found  to  possess  numbers  of  minute  black  pustules, 
the pycnidia.  The  various  mixtures  described  above,  contain- 
ing copper  sulphate  are  quitd  successfully  used  against  this  dis- 
ease. 

APPENDIX    III, 

Below  will  be  found  an  account  of  some  experiments  con- 
ducted at  the  station  at  Pine  Bluff,  and  a  letter  from  Mr.  Sol 
Franklin  giving  his  experience  in  fighting  the  worms,  which  we 
deem  of  sufficient  importance  to  warrant  publication. 

POISONING   THE   COTTON    CATERPILLAR. 

An  examination  of  the  under  surface  of  the  cotton  leaves 
in  the  last  week  in  August,  discovered  many  moth  eggs,  and  a 
few  very  small  worms.  By  September  6th  a  majority  of  the 
eggs  had  hatched,  and  an  examination  at  this  date  discovered 
many  worms  and  a  very  few  eggs.  By  September  pth  the 
young  worms  which  had  hitherto  remained  on  the  under  surface 
of  the  leaf  began  to  eat  through  the  leaf  and  make  their  appear- 
ance on  the  upper  surface.  This  was  thought  the  proper  time 
to  poison  and  on  the  loth  a  mixture  of  one  pound  of  Paris  Green 
to  one  of  flour  was  dusted  on.  "it  was  applied  in  the  simplest* 
possible  way,  a  man  on  horseback  riding  between  the  rows  and 
striking  a  stick,  to  each  end  of  which  was  tied  a  sack  of  poison, 
on  the  pommel  of  the  saddle. 

The  application  of  poison  was  almost  completely  success- 
ful. The  day  after  poisoning  a  good  many  dead  worms  could 
be  found  on  the  ground.  Three  days  after,  live  worms  could 
be  found  only  on  occasional  stalks  that  had  not  received  their 
full  share  of  poison. 

The  application  of  poison  did  not  perceptibly  affect  the 
growth  of  the  plant,  the  cotton  continuing  to  grow  and  bloom 
and  set  its  bolls  until  killed  by  frost. 

EXPERIMENTS  WITH    POISON. 

Object :  To  ascertain  the  best  form  in  which  to  apply  poi- 
Ex— 13 
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son.     Six  rows  were  used   for  each  experimcftit.     The  poison 
for  these  experiments  was  applied  on  the  nth  of  September. 

Plat  I.   No  poison. 

Plat  2.   Paris  Green  in  water,  one  half  pound  to  forty-eight 
gallons  of  water,  sprayed  on. 

Plat  3.  No  poison. 

Plat  4.   Paris  Green  dusted  on. 

Plat  5.  No  poison. 

Plat  6.  One  part  of  Paris  Green  to  five  parts  of  flour  dus- 
ted on. 

Plat  7.  No  poison. 

Plat  8.   One  part  of  Paris  Green  to  ten  of  flour  dusted  on. 

The  day  after  poison  was  applied  enough  rain  fell  for  water 
to  stand  in  the  rows.  A  week  after  there  was  a  very  percepti- 
ble difference  in  the  degree  of  protection  afforded  by  the  differ- 
ent forms  in  which  poison  w?is  applied.  The  rows  to  which 
Paris  Green  mixed  with  flour  was  applied,  received  nearly  com- 
plete protection,  while  those  to  which  Paris  Green  alone  and 
Paris  Green  in  water  received  only  partial  protection,  -fully  one 
half  of  the  foliage  being  destroyed  by  the  worms.  The  plats 
which  were  not  poisoned  were  completely  stripped. 

These  experiments  go  to  show  that  Paris  Green  mixed  with 
►  flour  is  more  difficult  to  wash  off  than  Paris  Green  alone,  or 
mixed  with  water,  and  that  for  this  reason,  if  for  no  other,  poi- 
son should  be  mixed  with  flour  or  some  other  sticky  substance, 
that  will  cause  it  to  adhere  to  the  leaves  and  resist  washing. 

GENERAL  REMARKS. 

If  the  poison  is  applied  at  the  proper  time,  and  there  are 
no  heavy  rains  immediately  after  poisoning,  the  ravages  of  the 
cotton  worm  can  be  prevented.  That  the  cotton  crop  can  be 
saved  under  these  conditions  has  been  established  beyond  all 
question.  The  proper  time  to  apply  poison,  is  when  the  worms 
of  the  third  crop  are  beginning  to  eat  through  the  leaf  and 
make  their  appearance  on  its  upper  surface.  To  know  exactly 
when  this  time  comes  will  require  continuous  watchfulness  on 
the  part  of  the  planter.     After  the  moths  have  made  their  ap- 


Agricultural  Experiment  Station.  tgs 

pearance  in  large  numbers  a  close  watch  should  be  kept  on  the 
cotton  field.  During  the  first  ten  or  twelve  days  of  their  exis- 
tence the  young  worms  remain  on  the  under  surface  of  the  leaf, 
and  during  this  time  the  leaves  should  be  examined  at  least 
twice  a  week  and  every  day  if  possible. 

The  planter  who  will  watch  his  field  closely,  and  poison 
when  the  young  worms  are  beginning  to  make  their  appearance 
on  the  upper  surface  of  the  leaves,  can  hardly  fail  to  succeed. 
The  second  crop  is  seldom  sufficiently  large  to  do  serious  injury 
save  in  particular  fields  or  low  spots.  These  particular  fields  or 
low  spots  should  be  closely  watched,  and  poison  applied  if  the 
worms  appear  in  sufficient  numbers  to  justify  it. 

We  can  not  too  strongly  emphasize  the  necessity  of  contin- 
uous watchfulness  from  the  time  the  worm  first  makes  its  ap- 
pearance, until  all  danger  is  past,  for  upon  this  watchfulness 
and  the  ability  to  apply  poison  at  a  moment's  notice  will  depend 
success  in  preventing  the  ravages  of  the  worm. 

A.  F.  Cory. 


Noble  Lake,  Ark.,  Jan.  17,  1890. 

C.  W.  WOODWORTH, 

Fayetteville ,  Ark. 
Dear  Sir: — ^The  cotton  worms  were  first  seen  in  this 
neighborhood  about  the  23d  of  July,  1889.  The  first  crop  was 
only  in  spots  and  very  few.  They  webbed  up  but  did  no  harm. 
Three  weeks  from  that  date,  about  the  middle  of  August,  the 
second  crop  was  discovered  in  patches,  (different  parts  of  the 
place)  in  one  to  five  acres  in  a  place.  As  soon  as  they  com- 
menced to  work  I  used  three  of  Jas.  P.  Roaches'  cotton  worm 
destroyers,  in  which  I  used  London  Purple  as  a  poison,  in  pow- 
der. This  machine  will  powder  from  eight  to  ten  rows  at  a 
time  and  from  70  to  80  acres  per  day.  By  using  this  machine 
it  will  take  one  and  a  quarter  to  one  and  a  half  pounds  of  poison 
per  acre.  I  applied  the  poison  on  the  second  crop  where  the 
worms  were  first  noticed,  and  thinking  they  would  become  gen- 
eral I  powdered  all  of  my  cotton  and  used  all  the  poison  I  had 
except  about  400  pounds.     After  this,  quite  a  number  of  the 
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second  crop  webbed  up  again,  and  fearing  they  would  appear 
again,  I  purchased  lOOO  pounds  of  Paris  Green.    I  experiment- 
ed by  mixing  thoroughly,   400  pounds  of  London  Purple  with 
equal  amount  of  Paris  Green.  Then  the  last  or  third  crop  made 
their  appearance  about  the  2d  of  September.     Then  I  applied 
with  the  machinds,  the   mixture  of   London  Purple  and  Paris 
Green  with  great  success,  effectually  destroying  the  worms  and 
saving  the  crop.     In    many    places   the   worms  had  just  com- 
menced to  eat  the  top  crop.     I  then  run  the  machine  over  them 
and  killed  them  almost  instantly.     The   cotton    kept    growing 
and  fruiting  to  the  very  top  of  the  stalk  until  frost,  about  the 
8th  of   November,   and  after  frost  nearly  all  the  matured  bolls 
opened  and  made  good  cotton      My  experience  with   the  Lon- 
don   Purple  used  by  itself,  is  not  as    effectual  as  being  mixed 
equally  with  Paris  Green.     Besides   reducing  the  cost — as  the 
London  Purple  is   as  cheap  again  as  the  Paris  Green.     Where 
the  poisons  were  not  used  on  the  cotton,  the  worms  fully  des- 
troyed all  the  top  crop  and  a  portion  of  the  middle  crop. 

In  regard  to  the  field  lamps,  I  would  state  that  they 
proved  to  be  a  failure.  We  put  them  out  about  the  '5th  of  July 
and  kept  them  burning  until  the  20th  of  August.  We  caught 
a  number  of  flies  during  the  month  of  August,  but  to  no  pur- 
pose. It  might  have  been  that  we  commenced  burning  the 
lamps  too  late,  as  I  learn  the  people  in  Texas  commenced 
burning  the  lamps  about  the  1st  of  June.  Besides,  or  even  if 
the  lamps  could  be  used  successfully,  the  whole  neighborhood 
would  have  to  use  them,  or  unless  they  did  it  would  be  of  no 
use.  Yours  very  truly, 

Sol  Franklin. 
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Hon.  J.  P.  Eagle,   Governor  of  the  State  of  Arkansas, 

Sir: 

I  have  the  honor  to  herewith  transmit  the   Third 

Annual    Report  of  the    Arkansas    Agricultural    Experiment 

Station, 

I  am,  Sir, 

.  Most  respectfully,  your  obedient  servant, 

ALBERT   E.  MENKE, 

Director, 


ARKANSAS  INDUSTRIAL  UNIVERSITY. 


AGRICULTURAL  EXPERIMENT  STATION. 


Board  or  Control. 

Hon.  J.  W.  Keesee,     Hon.  W.  H.  LangiJ'Ord,     Hon.  W.  F.  Avera, 
President  of  the  University,     Director  of  the  Station. 


SxATiox  Okrickrs. 

A.  E.  Menke Director. 

C.  W.  WooDWORTH - Entomologist. 

J.  McNeil Horticulturist. 

R.   R.   Dinwiddie •. , Veterinarian. 

C.  B.  CoLLiNGWooD I CheiTiist. 

<J.  L.  Teller Chemist. 

O.  A.  Humphreys Assistant  Chemist. 

F.  Cory Assistant  at  Pme  Bluff. 

R.  L.    Bennett Assistant  at  Newport. 

W,  F.  Bates ^. Assistant  at  Fayetteville. 
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FINANCIAL  STATEMENT. 

1890. 


Labor $  744.76 

Hardware i , IQI-S^ 

Stationery. '.  ...     118.50 

Freight  and  Express 205.11 

Stock 193.08 

Sundries 183  01 

Feed 237-29 

Fertilizers ir.io 

Library .'. 75-5^ 

Apparatus  and  Machinery... ^ 706.12 

Salaries  71850  52 

Travel _ 600.46 

Permanent  Improvements 149.06 

Printing 1,163.10 

Seeds  and  Trees 223.36 

Lumber  and  Wire 307.89 

Newport  Branch 663.11 

Pine  Bluff  Branch 881.90 

Helena  and  Little  Rock 494*55 

TOTAL $15,000.00 

The  above  statement  is  taken  from  the  books  of  the  Experiment  Station. 

ALBERT   E.    MENKE. 
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THE  LOSS  IN  SILOS. 

In  order  to  determine  the  amount  of  loss  that  occurs  in  a 
silo,  we  filled  our  silos  with  corn  and  sorghum. 

74»390  pounds. 

64,031  pounds. 

18,100  pounds. 


■Corn  put  in 

Ensilage  taken  out ..^ Good 46,138 

Ensilage  taken  out Bad 17*893 

Total  \ ., 

Per  cent  of  good 38 


Sorghum  put   in ».... 

Ensilage  taken  out Good 10,189 

Ensilage  taken  out Bad 2*865 

Total ^ 13*054  pounds. 

Per  cent  of  good 43.7 

The  sorghum  was  taken  out  daily  during  the  month  of 
December,  the  corn  daily  in  January,  February  aad  March,  the 
good  and  bad  being  carefully  separated. 


CORN  AFTER  RYE. 

We  sowed  some  land  in  rye  at  the  rate  of  five  pecks  per' 
acre  with  the  object  of  determining  the  weight  obtainable  at  dif- 
ferent periods  of  maturity  and  further  to  see  how  it  affected  the 
yield  of  a  corn  crop  immediately  following  it.  We  determined 
in  different  areas  the  amount  of  ear  corn  when  allowed  to  ma- 
ture and  also  the  amount  of  green  stalks  and  ears  for  silo  use. 
The  rye  was  sown  on  August  29th. 


H 
< 


I 


CONDITION. 


1 1  May 

2  May 


12  In  milk 

8  In  full  bloom.. 


3    *• 

5 

4,    .. 

I 

5'April 

28 

6     " 

24 

7     " 

21 

8'    <• 

18 

9     '• 

12 

10'     «« 

9 

All  headed 

Seven-eighths  headed 

Three-fourths   headed.^ 

About    half  headed 

Most  advanced  showing  heads  in  boot 
^  Jointing  most  advanced  in  boot. 

About  Yi  Jointing 

Most  advanced  Jointing 


I. 


2660 
2460 
2600 

2350 
2040 
1600 
1700 
1600 
680 
640 


11^ 


22.3 
22.9 
22.9 
26.3 
24.3 

21.6 

28 

'32.8 

28 

22.8 


7600 
6400 
6800 
7700 
8300 
8300 
8640 
8850 
7400 
5800 
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CORN. 


Our  variety  tests  wiere  continued  in  corn,  the  result  of  three 
years  experiments,  good  years  and  bad.  showed  in  every  instance 
that  White  Giant  Normandy  (a  late  variety),  was  the  best 
suited  to  N.  W.  Arkansas.  We  made  some  comparative 
tests  with  native  varieties.  Acorn  obtained  frdm  Mr.  H.  H. 
Harris, of  Melbourne,  Ark.,  gave  a  most  excellent  yield,  coming 
within  two  bushels  per  acre  of  the  White  Giant  Normandy. 
The  past  season  was  an  extremely  bad  one  in  this  section  for 
corn  and  hence  the  generally  low  yield.  The  results  of  all  va- 
rieties are  appended  in  tabular  form. 


Golden  Beauty 

Blunt's  Prolific 

Learning,  yellow 

Big  Buck  Eye 

Golden  Dent 

King  Phillip 

St.  Charles  White 

Chester  Co.  Mammoth... 

Rural  Thoroughbred 

Long  Yellow 

Golden  Dewdrop 

Cranberry  Dent 

Hickory  King 

White  Giant  Normandy., 

Early  Yellow  Canada i 

Woodworth's   Yellow 

Mammoth  White 

Queen  of  Prairie 

Mefold   Fall , 

Thoroughbred  White   Flintl 
Champion  Early  White  Pearl; 

Mexican  Creole 

Welborn's  Comtruitt I 

Ramp  Prolific 

Calhound  Red  Cob '..  j 

Alabama  Corn 

White   Mexican 

McClenden  Shoe  Peg 

Chamberlain^s  Prolific-.. 
Paterson's  Acorn 


24 
24 

30 
6 

30 

28    •• 

24 

20 

10 

28 

24 

30 

12 

16!  «« 

28, 

20 

20 

28 

20 

25 

25 

5 

5 

5 
10 

5 

5 

10 


<( 


(C 


21.7 

28.5 

35-7 
315 
Nothiig. 

34.1 
30 

.    16 

12  Hothng. 

20   23.7 
24 
49.7 
243 
23 
40 
20 


24 

24 

4I 

10 

2S, 
12! 


10 
18 
12 

14 

18 
28 
25 
25 
30; 

% 

30, 


22 

18 

31-4 
21.4 
19.7 
21.4 
20.9 
I7.I 
20.9 

9 
8 

7 


M.  Thorburn. 

M.  Thorburn. 

M.  Thorburn. 

C.  Vaughan. 

M.  Thorburn. 
J,  M.  Thorburn. 
Plant  Seed  Co.,  St.  Louis^ 
jj.  M.  Thorburn. 
J.  C.  Vaughan. 
'J.  M.  Thorburn. 
|J.  C.  Vaughan. 
[.  C.  Vaughan. 
I  J.  M.  Thorburn. 
Plant  Seed  Co. 
|J.  C.  Vaughan. 
(J.  M.  Thorburn. 
J.  M.  Thorburn. 
J.  M.  Thorburn. 
Plant  Seed  Co. 
J.  M.  Thorburn. 
Plant  Seed  Co. 
Louisiana  Expert  Station. 
Louisiana  Expert  Station. 
Louisiana  Expert  Station.. 
Louisiana  Expert  Station. 
Louisiana  Expert  Station. 
Louisiana  Expert  Station. 
Louisiana  Expert  Station. 
Louisiana  Expert  Station. 
Louisiana  Expert  Station. 
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ARKANSAS  VARIETIES. 


WHENCE  OBTAINED. 


. 

O 

Q 

^ 

^S 

C/3 

<w 

03 

o 

< 

PS 

H 

A.  W.  Blakemore,  Mcdford 

H.  H.  Harris,  Melbourne , 

J.  W.  King,  Gainesville 

J.  R.  Ham,  Hudge 

C.  C.  LitUe,  Kelt 

F.  H.  Maloy,  Dutch  Mills 

F.  Henry,  Magnet 

Name  not  legible,  Holly  Springs.. 

W.  Beasly,  Snider ^ 

R.  A.  Neal,  

G.  S.  Nish,  Yell  Co 


July 
June 
July 


4'july 

24!  " 

V 

v 

y 

8.  «* 

fo'   «« 
10 

10 
8 


20|  40 

.14!  47-6 

24!  25.7 

20  44 


I 
20 

24 

28 

24 
28 

30 
25 


29.7 

37-7 
28.6 
25.1 

233 
17.1 

18.3 
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THE  EFFECT  OF  COMMERCIAL  FERTILIZERS  ON  CORN. 

The  variety  used  was  White  Giant  Normandy.  The  yield 
was,  in  all  cases,  comparatively  poor  this  year.  The  ground  is 
indifferent  in  quality  and  very  sandy.  The  corn  was  planted 
April  2.istand  re-planted  May  13th. 


FERTILIZERS  USED. 

POUNDS  PER  ACRE. 


(2^0  C.  S.  M 

I200  A.  P 

pcx)  C.  S.  M  

I250  A.  P.... 

r2oo  C.  S.  M 

1  200  A,  P 

550  C.  S.  M. ;  300  A.  P 

400  C.  S.  M.;  350  A.  P 

6j25oC.S.M.;  2CX)  A.P. ;  250  K 
7300C.S.M.;  25oA.P.;25oK 
8350C.S.M.;  300A.P.;  3CX)K 
9  4CX)  C.S.M. ;  350  A.P. ;  350  K 
10450C.S.M.;  4CX)A.P.  ;4CX)K 
II  Nothing 


TASSEL. 


July     4. 


ROAST.    ::s 

INUEAR     S  = 


July   20. 


Nothing . 


$308 

3-75 

2.40 

4.43 
5.10 
4.58 

5-25 
6.23 
7.20 
8.18 


pa  o 


37 
38 

32 

36.6 

33-7 

37- 1 

39 

31-4 

27 

31-4 
154 
16.1 


Oesr 


S 


$7.42 . 

I 

7.25. 

J 

5.60 . 

3-65. 

5-92 
6.25  . 
1.27. 


1.70 
.68 


Corn  valued  at  50  cents  per  bushel. 

The  cost  of  Fertilizers  used — 

Cotton  Seed  Meal,  (C.  S.  M.) $15  per  ton. 

Acid  Phosphate,  (A.  P.) 12  per  ton. 

Kainit,  (K.) » 12  per  ton. 


The  above  experiment,  as  in  the  past,  shows  the  beneficial  effects  to  be  ob- 
tained from  a  dressing  of  cotton-seed  meal  and  acid  phosphate.  The  effects  ^  of 
each  separately  can  be  found  in  preceding  reports. 
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POTATOES. 


We  made  some  fertilizer  tests  in  potatoes,  planting  accord- 
ing to  the  Rural  New  Yorker  method,  previously  described  in 
last  year's  report.  The  past  season  was  a  poor  one  for  early 
potatoes,  and  the  yields  obtained  were  generally  low. 

We  planted  on  April  30th.  The  blossoms  were  noticed 
on  June  14th,  and  the  potatoes  were  dug  August  7th  and  8th. 
One  year's  tests  are  insufficient  to  warrant  conclusions.  The 
results  were  as  follows : 


FERTILIZERS— POUNDS  PER  ACRE. 


300  Cotton  Seed  Meal.. 

Nothing 

400  Floats 


Nothing.. 


400  Dried  Blood ~... 

300  Acid  Phosphate ;  30oKainit;  300  Dried  Blood 

400  Wood  Ashes 

400  Cotton  Seed  >Ieal;  300  Kainit;  300  Acid  Phosphate.. 

300  Acid  Phosphate * 

300  Acid  Phosphate;  3CX)  Kainit 

500  Nitrate;  300  Acid  Phosphate;  3CX)  Kainit 

300  Acid  Phosphate;  300  Dried  Blood 

300  Kainit;  300  Dried  Blood 

300  Acid  Phosphate;  300  Cotton  Seed  Meal 

300  Kainit;  20,000  Barn  Yard 

»,ooo  Bam  Yard 

300  Acid  Phosphate;  20,000  Barn  Yard 


<J5 


127.5 
117.5 
1 14. 1 
117.5 
1 19. 1 

I57-S 
109. 1 
140.S 

103-3 
1 12.5 

94.1 
112.5 

95.1 
1 12.5 

90.8 
101.7 
1 14.5 


XI 

9 
8 
8 
8 

7-5 

12 

12 

9 
>3 
15 
10 
II 

6 

>5 

65 

13 


lO 


Third  Annual  Report  of 'the 


GRASSES  AT   FAYETTEVILLE. 


We  made  several  tests  of  varieties  of  grasses  at  Fayette- 
ville  in  order  to  determine  if  anything  would  have  much  success 
on  a  characteristic  thin  sandy  soil. 


VARIETY. 


Sown 
per  Acre 
Mar.  3,'9o. 


CONDITION 
OCT.  10,  1890. 


CONDITION 
DEC.  8,  1890. 


Seredella 

Lupine 

Yellow  Trefoil 

Crested  Dogstail 

Fall  P'escue 

Japan  Clover 

Wood  Meadow 

Sheep  Fescue : .. 

Red  Fescue 

Sweet  Vernal 

Meadow  Foxtail 

Hard  Fescue 

English  Rye 

Rough  Stalk  Meadow  . 

Meadow  Fescue 

Italian  Rye 

Fall  Meadow  Oat 

Dwarf  Meadow -... 

Fine  Leafed  Fescue 

Yellow  Oat 

Water  Meadow 

Rescue 

Vetch 

Fiorin 

Water  Fescue 

Sainfoin 


40  R). 
15  «« 
15  «' 
25  * 
40  *' 
40  «« 
30  «« 
15  " 
25  " 
10  " 
27.5" 
30  *« 
8oqts. 
20  " 
80  «« 
25  ** 

2  bus. 
30  lb, 
30  ** 
30  " 
30  •« 
30  «« 
20  " 

32.5** 
30  «* 
40  «' 


Good. 

Half  Stand. 

Nothing. 

Almost  Nothing. 

Nothing. 

Nothing. 


Poor ;  Nothing. 

Nothing I      " 

Middling 

Nothing 

Middling 

Poor 

Poor 

Nothing 

Poor 

Poor 

Middling 

Nothing 

Good Half  Stand. 

Poor Nothing. 

Good Half  Stand. 

Good Half  Stand. 

Good Half  Stand. 

Poor Nothing. 

Poor Nothing. 

Middling Nothing. 

Nothing Nothing. 

Middling Nothing. 

Middling.. : Half  Stand. 

Middling Half  Stand. 

Nothing Nothing. 

Poor I  Nothing. 
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SUGAR   BEETS. 


We  made  some  experiments  on  beets,  with  a  view  to 
determine  the  possibility  of  obtaining  sugar  therefrom.  The 
results  on  both  fertilized  and  unfertilized  plots  were  unsatisfac- 
tory.    Seed  planted  April  12.. 

VARIETY.  \'^< 

I        ^ 

White,  Green  Top,  B.  B.  Imperial '  10,800 

♦Electoral 6,400 

♦Early  Red  Skinned 5,600 

♦Yellow  Sugar  Beet t  8,000 

♦>\Tiit5,  Grey  Topped - |  7»20O 


•French,  very  rich 

♦Klein  Wanozleben 

♦White,  German 

Sugar  Beet  for  Pistillation.. 

♦Imperial  

♦While  Imperial ^... 

♦Black  Skinned 

♦White,  Red  Top 


12,000 
9,600 

10,000 
8,000 
8,800 
8,000 
6,000 

11,600 


The  varieties  asterisked  were  imported  from  Vilmorin,  of 
Paris.  The  following  fertilizer  tests  were  made  with  American 
Imperial  Sugar  Beet,  sown  on  April  12 : 


12 
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I 

2 

3 
4 

5 
6 

7 

9 
lo 
II 

12 

'3 
14 

'5 

i6 


FERTILIZERS  USED— POUNDS  PER  ACRE. 


50  Cotton-Seed  Meal . 
zoo  Cotton-Seed  Meal.. 
150  Cotton-Seed  MeaL 
Nothing ..- 

50  Acid  Phosphate 

100  Acid  Phosphate 

150  Acid  Phosphate 

Nothing 

50  Kainit 

100  Kainit 

150  Kainit 

Nothing 

50  Cotton -Seed  Meal.. 

50  Acid  Phosphate 

100  Cotton-Seed  Meal.. 

100  Acid  Phosphate 

150  Cotton-Seed  Meal . 

150  Acid  Phosphate 

150  Cotton -Seed  Meal 
150  Kainit 


Yield. 

Pounds 

Per  Acre. 


7.342 
7»5H 

10,971 
8,000 

13,280 

1 1^,200 
8,000 
5,120 
6,560 
8,480 
7,040 
6,400 

5.760 
6,400 
6,040 
6,640 


The  sugar  percentages  appear  in  the  Chemist* s  Report. 
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CHEMIST'S  REPORT. 


Director  of  the  Arkansas  Agricultural  Experiment  Station. 

Sir: — Upon  taking  charge  of  the  work  here,  the  20th  day  of 
September,  1890,  there  were  turned  over  to  me  by  Prof.  C.  B.  Col- 
lingwood  the  results  of  the  analysis  of  a  large  number  of  grasses  and 
such  of  the  work  on  sorghum  as  had  been  done  up  to  that  datCr 
which  was  about  one-third  of  the  entire  work  done  on  sorghum  du- 
ring the  season.  A  brief  report  of  the  work  of  the  department  up  to 
the  present  time  will  be  found  on  the  following  pages  under  their 
appropriate  headings. 

Respectfully, 

G.  L.  Teller. 

ANALYSES  OF  GRASSES. 

This  work  was  undertaken  and  performed  by  Prof.  Collingwood 
and  Mr.  G.  A.  Humphreys.  It  consists  of  the  analysis  of  about  thirty 
specimens  of  Arkansas  grasses,  of  different  varieties  and  at  different 
stages  of  growth.  Believing  that  the  purpose  of  the  Station  can  be 
best  served  by  publishing  the  results  in  connection  with  other  work, 
they  will  be  reserved  for  a  future  bulletin,  in  which  they  will  be 
printed  in  full  with  due  tredit  to  the  parties  who  did  the  work. 

SORGHUM  ANALYSES. 

The  work  on  sorghum  comprises  the  complete  analyses  of  three 
hundred  and  fifty-two  samples  of  juice  and  a  partial  analysis  of  two 
hundred  and  twenty-five  others.  It  was  begun  and  about  one-third 
completed  under  the  directions  of  Prof.  Collingwood.  It  may  be 
divided  under  three  heads :  1st.  To  study  the  effect  of  fertilizers  upon 
the  yield  of  cane  sugar.  2d.  A  comparison  of  varieties.  3d.  An 
examination  of  the  juice  as  an  index  to  the  selection  of  seed. 

1 .  77ie  effect  of  fertilizers  upon  per  cent  of  sucrose  or  cane  sugar. 
— ^To  study  this  point,  forty  plots,  comprising  one-fiftieth  of  an 
acre  each,  were  planted  with  seed  of  Early  Orange  Sorghum.  Three 
of  the  plots  were  left  without  fertilizers.  The  remainder  of  the  plots 
were  treated  with  different  'amounts  of  one  or  all  of  the  following : 
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Kainit,  acid  phosphate  and  cotton  seed  meal.     These  were  scattered 
broadcast  over  the  plots  immediately  after  planting  the  seed. 

The  work  of  analysis,  beginning  September  3d,  was  carried  on 
after  the  canes  were  ripe.  Two  of  the  most  fully  developed  canes 
from  each  plot  were  taken  for  each  analysis.  From  ten  to  twenty 
analyses  from  different  plots  were  made  each  day,  and  an  effort  made 
to  go  over  the  series  of  plots  each  time  as  quickly  as  possible.  Seven 
complete  series  of  analyses  were  made.  The  average  of  the  results 
is  shown  in  table. 

I.  The  canes  were  cut  close  to  the  ground,  weighed,  stripped 
and  topped  and  again  weighed.  The  two  stripped  stalks  were  then 
passed  between  the  rollers  of  a  crusher,  the  juice  collected  in  weigh- 
ed glass  jars  and  its  weight  in  ounces  determined.  After  allowing  the 
coarse  particles  of  broken  stalk  to  settle,  the  specific  gravity  of  the 
liquid  was  determined  by  weighing  a  definite  volume.  The  total 
solids  were  determined  by  use  of  a  Brix  spindle,  which  is  an  ordin- 
ary hydrometer,  so  graduated  that  the  reading  indicates  directly  the 
per  cent  of  solids  ;  that  is,  the  residue  that  would  be  left  by  carefully 
driving  off  all  the  water.  Nineteen  degrees  Brix  means,  then,  that  if 
we  were  to  evaporate  one  hundred  ounces  of  the  juice  to  dryness 
there  would  be  about  nineteen  ounces  of  solid  matter  remaining. 

The  sucrose^  or  cane  sugar,  was  determined  by  a  delicate  polari- 
scope  and  the  glucose^  or  grape  sugar,  was  determined  by  the  method 
described  by  Dr.  Collier  in  his  work  on  sorghum.* 

The  glucose  ratio  was  determined  by  dividing  the  per  cent  of 
sucrose  and  multiplying  the  result  by  100. 

The  coefficient  of  purity  shows  the  relation  of  the  sucrose  to  the 
whole  amount  of  solids  present.  It  was  found  by  dividing  the  per 
cent  of  sucrose  by  the  degrees  Brix  and  multiplying  the  result  by  100. 

A  high  per  cent  of  sucrose,  together  with  a  high  purity  co-effici- 
ent and  a  low  glucose  ratio,  indicate  a  superior  juice. 

Experience  in  plot  experiments  everywhere  indicates  that  there 
is  a  great  difficulty  in  securing  several  plots  which  are  uniform 
throughout  and  which  would,  without  any  fertilizers,  yield  like  results, 
•  and  the  many  other  sources  of  error  which  necessarily  occur  in  such 
work,  even  when  it  is  carried  on  with  the  greatest  possible  care, 
makes  it  necessary  to  accept  apparent  conclusions  with  much  caution 
and  reserve.     Notwithstanding  these  facts,  there  are  some  indications 

♦See  also  Report  <A  U.  S.  Department  of  Agriculture  for  1879,  p.  66. 
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in  the  results  which  are  worthy  of  note.  A  few  small  variations  can- 
not carry  much  weight,  and  even  large  variations  in  very  exceptional 
instances  may  be  overlooked. 

Table  11.  is  designed  to  show  the  relation  which  the  various  plots 
hold  to  each  other  when  the  per  cent  of  sucrose  in  juice  is  considered. 
The  table  is  so  arranged  that  the  figures  in  the  first  column  represent 
the  per  cent  of  sucrose  in  the  juice  from  the  plots  treated  as  indicated 
at  the  side  on  the  corresponding  lines.  The  figures  in  the  remaining 
three  columns  indicate  the  per  cent  of  sugar  in  the  juices  from  those 
plots  which  were  treated  with  5ft.,  10  ft.  or  15  ft.  of  kainit,  as 
indicated  at  the  top  of  the  column,  in  addition  to  what  was  used  for 
the  corresponding  lines  in  the  first  column. 

A  comparison  of  the  figures  in  column  one-  with  those  of  the 
remaining  three,  will  show  that  in  every  instance  but  two  there  is  an 
increase  in  the  per  cent  of  sucrose  in  the  juice  over  the  correspond- 
ing plots  which  were  not  treated  with  kainit. 

At  the  back  of  the  brackets  will  be  found  the  per  cents  included 
within,  up  to  the  straight  line  in  front  of  each.  While  the  average 
of  the  plots  which  were  treated  with  cotton  seed  meal  or  with  acid 
phosphate  alone  is  practically  the  same  as  that  of  the  three  plots 
which  had  no  fertilizer,  the  average  of  the  plots  which  had  kainit 
alone  is  three-fourths  of  a  per  cent  higher.  The  average  of  the  plots 
treated  with  kainit  and  acid  phosphate  is  one-half  a  per  cent  higher 
than  the  average  of  those  treated  with  acid  phosphate  alone.  The 
average  of  those  treated  with  cotton  seed  meal  and  kainit  is  one-third 
of  a  per  cent  higher  than  the  average  of  those  treated  with  cotton 
seed  meal  alone ;  and  the  average  of  those  plots  treated  with  acid 
phosphate,  kainit  and  cotton  seed  meal  is  one-half  of  one  per  cent 
higher  than  the  average  of  those  treated  only  with  acid  phosphate 
and  cotton   seed  meal  together. 

A  similar  relation  exists  in  regard  to  kainit  and  acid  phosphate 
in  the  experiments  carried  on  here  last  year,  the  results  of  which  are 
published  in  the  Second  Annual  Report.  The .  relation  holds  there 
both  in  the  Early  Amber  and  the  Early  Orange  varieties.  Cotton 
seed  meal  was  not  then  used  to  any  extent  in  connection  with  kainit. 

A  comparison  of  the  per  cents  of  sucrose  in  the  stripped  canes, 
shows  practically  the  same  relations  to  exist. 

The  indications  ar^  strongly  in  favor  of  the  conclusion :  That 
application  of  kainit  had  a  beneficial  influence  upon  the  amount  of 
sugar  in  the  canes  and  Juice, 
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Unfortunately  we  have  no  means  of  estimating  the  yield  of  sugar 
per  acre,  but  a  comparison  of  the  average  weights  of  the  canes  select- 
ed, shows  those  which  produced  the  lowest  per  cents  of  sucrose  to  be 
no  larger  than  those  which  showed  the  higher  per  cents. 

It  is  noticeable  further,  that  while  either  cotton  seed  meal  or 
acid  phosphate  alone  did  not  seem  to  alter  the  per  cent  of  sucrose, 
yet  "when  taken  together  they  seem  to  have  increased  it. 

The  largest  per  cents  of  sucrose  were  present  when  cotton  seed 
meal,  acid  phosphate  and  kainit  were  used  together. 

The  per  cent  of  sucrose  is  less  when  cotton  seed  meal  or  aci(i 
phosphate  alone  were  used  in  connection  with  kainit  than  when  kainit 
was  used  alone.  With  regard  to  the  acid  phosphate  and  kainit,  the 
same  was  true  in  the  experiments  of  last  year. 

I  take  the  liberty  of  quoting  in  this  connection  a  summar)-  of  re-  ' 
suits  obtained  on  five  years*  experiments  in  New  Jersey,  as  given  on 
page  6  of  Bulletin  No.  54  of   the  New   Jersey   Agricultural  Experi- 
mental Station: 

''YIELD    OF   SUGARS." 

**  I.  Without  exception  muriate  of  potash  has  noticeably  increas- 
ed the  total  yield  of  sugar  per  acre. 

"2.  Without  exception  this  increase  has  exceeded  that  caused 
by  a  combination  of  nitrogen  and  phosphoric  acid. 

"3.  Without  exception  this  increase  has  exceeded  that  caused 
by  combinations  of  nitrogen,  phosphoric  acid  and  potash. 

''4,  With  a  single  exception  this  increase  has  exceeded  that 
caused  by  a  combination  of  phosphoric  acid  and  potash. 

*'5.  The  total  yield  of  sugar  per  acre,  grown  with  the  aid  of 
muriate  of  potash,  has  been  exceeded  in  two  cases  out  of  three  by  a 
combination  of  nitrogen  and  potash ;  it  has  also  been  exceeded  in  all 
cases  by  the*  yield  from  plots  fertilized  with  barnyard  manure  ;  in  no 
case,  however,  has  this  excess  been  greater  than  six  per  cent. 

' '  The  results  secured  from  similar  experiments  on  sorghum  at 
Rio  Grande,  Cape  May  county,  during  1885,  1886  and  1887,  corrob- 
erate  the  above  statements  in  nearly  every  particular,  and  admit  of 
the  conclusion  that  potash  is  the  element  which  exerts  the  most  marked 
effect  upon  the  yield  of  sorghum  and  upon  the  production  of  sugar.  ^^ 

Cotton  seed  meal  is  comparatively  rich  in  nitrogen,  acid  phos- 
phate in  phosphoric  acid,  and  kainit  in  potash. 

The  results  of  the  foregoing  experiments  at  this  Station  agree 
with  those  above  quoted  except  where  all  three  of  the  compounds 
were  united. 
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2.  Comparison  of  Different  Varieties  of  Sorghum, — Eighteen 
plots  were  planted  with  different  varieties  of  seed  sent  from  Washing- 
ton. The  means  of  the  results  of  four  analyses,  made  as  described 
under  the  foregoing  topic,  are  given  in  Table  IV.  The  degrees  Brix 
of  the  juice  in  the  cane  from  which  the  seed  was  selected  is  given  in 
the  first  column.  It  is  noticeable  that  in  nearly  every  case  the  degree 
Brix  of  the  juices  analysed  here  is  lower  than  in  that  of  the  cane  from 
which  the  seed  was  selected.  All  of  the  varieties  polarized,  on  an 
average,  more  than  fourteen  per  cent  sugar.  Of  the  six  varieties 
the  juices  of  which  showed  more  than  fifteen  per  cent  of  sugar,  all 
but  one  (Link's  Hybrid)  were  said  to  be  crosses.  The  same  varie- 
ties show  a  relatively  high  purity  co-efficient. 

3.  Analyses  of  Juices  as  an  Index  to  the  Selection  of  Seed, — For 
this  purpose  partial  analyses  were  made  of  the  juices  from  two  hun- 
dred and  twenty-seven  single  canes.  The  object  in  view  is  to  select 
seeds  for  planting  from  those  canes  which  are  richest  in  sugar.  By 
so  doing,  it  is  hoped  to  secure  in  time  cangs  of  a  better  quality  than 
those  we  have  at  present.  In  this  way  sugar  beets  of  a  superior 
quality  have  been  produced  in  Germany  from  seed  which  were  grown 
from  beets  much  poorer   in  sugar. 

SUGAR   BEETS. 

During  the  summer  of  1890  there  were  grown  upon  the  college 
farm  thirty  plots  of  beets  of  one-fiftieth  acre  each.  The  soil  is  a 
somewhat  heavy  clay  loam  with  clay  subsoil.  The  plots  grew  four-* 
teen  different  varieties  of  beets,  as  shown  in  Table  V.  The  White 
Imperial  sugar  beet  was  grown  on  several  plots,  with  and  without  fer- 
tilizers. 

In  October  the  beets  were  dug,  topped  and  weighed,  and  samples, 
selected  for  analysis.  Most  of  them  were  small  and  the  plots  yielded 
very  lightly. 

In  analyzing,  six  beets  from  each  plot  were  used.  The  portions 
below  the  leaf  scars  were  grated,  wholly  or  in  equal  parts,  upon  an 
ordinary  root  grater.  The  juice  was  pressed  from  a  weighed  amount 
of  the  pulp  by  means  of  a  small  laboratory  screw  press,  and  after 
weighing  was  analyzed  in  the  same  way  as  the  sorghum  juice.  It  is 
somewhat  remarkable  that  in  only  one  case  was  the  per  cent  of  su- 
crose in  the  juice  above  nine  per  cent,  whereas  the  same  varieties  of 
beets  in  other  localities  frequently  yielded  a  juice  showing  from 
fourteen  to  eighteen  per  cent. 
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The  White  Imperial  beet  yielded  a  juice  which  contained  11.8 
per  cent  of  sugar,  but  even  this  amount  is  too  small  to  make  the  pro- 
duction of  sugar  profitable.  The  question  of  sugar  beets  in  Arkansas 
will  be  further  studied  the  coming  season. 

SWEET   POTATOES. 

Nine  different  varieties  of  sweet  potatoes  grown  at  Newport  in 
1890  were  analyzed  as  were  also  the  vines  of  two  of  them.  The  re- 
sults of  these  analyses  are  published  in  connection  with  the  report  of 
Mr.  Bennett,  of  the  Newport  Branch,  at  whose  request  they  were 
made. 

Method  of  Analysis, — Upon  receipt  of  the  potatoes  they  were  cut 
into  thin  slices  and  carefully  air  dried,  reserving  samples  for  determi- 
nation of  the  total  moisture.  Portions  of  them  were  grated  as  in  case 
of  the  beets  and  the  juice  polarized  for  the  amount  of  sucrose.  The 
juice  was  small  in  amounts,  heavily  charged  with  starch  and  polarized 
from  three  and  three-fourths  to  seven  and  three-fourths  per  cent  of 
sugar. 

When  the  potatoes  were  air  dry  they  were  pulverized  for  analysis. 
The  portion  for  determination  of  the  starch  and  sugars  was  made  fine 
enough  to  pass  through  a  silk  cloth  sieve  of  about  one  hundred  and 
thirty  meshes  per  inch. 

The  glucose  was  determined  by  digesting  four  grams  of  the  finely 
powdered  substance  for  sixteen  hours  in  200  c.c.  of  distilled  water  of 
ordinary  temperature,  with  occasional  shaking.  It  was  then  filtered 
and  the  amount  of  reducing  sugar  determined  by  the  method  of 
Allihn,  essentially  as  described  in  the  report  of  the  New  Haven  Con- 
necticut Station  for  1887,  page  129.  The  amount  of  copper  oxide  re- 
duced by  50  c.c.  of  the  solution  of  sugar  was  collected  on  asbestos  in 
a  glass  tube,  reduced  to  metallic  copper  in  dry  hydrogen  and  the 
amount  of  glucose  corresponding  to  the  pure  copper  determined  by 
means  of  Allihn' s  Table.  The  method  proved  reasonably  rapid  and 
satisfactory. 

To  50  other  c.c.  of  the  solution,  obtained  as  above,  100  c.c.  of 
3%  HCl  were  added  in  a  200  c.c.  flask,  digested  at  65  degrees  C. 
for  thirty  minutes,  cooled  made  up  to  200  c.c,  filtered  and  the  glu- 
cose in  50  c.c.  determined  as  above.  The  increase  in  glucose  esti- 
mated on  one  gram  of  potato  was  multiplied  by  .95  and  the  result 
considered  as  sucrose. 
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To  two  grams  of  fresh  substance  in  a  200  c.c.  flask  were  added 
150  c.c.  of  2%  HCl  and  the  whole  digested  at  the  temperature  of 
T>oiling  water  for  three  hours.  It  was  then  cooled,  made  up  to  the 
mark  and  filtered  through  a  dry  filter.  As  the  amount  of  solid  resi- 
due was  very  small  no  allowance  was  made  for  it.  The  glucose  in  10 
•c.c.  of  the  solution  obtained  was  determined  as  before,  using  40  c.c. 
of  water  to  make  the  volume  equal.  From  the  amount  of  glucose 
here  obtained  and  estimated  upon  one  gram  of  potato  the  glucose  ob- 
tained from  sucrose  and  that  originally  present  were  deducted ;  the 
remainder  was  multiplied  by  .9  and  the  result  considered  as  the 
amount  of  starch. 

While  owing  to  the  presence  of  unknown  substances  these  results 
cannot  be  considered  as  entirely  correct,  yet  they  may  serve  as  a  basis 
of  comparison. 

The  other  constituents  were  determined  by  the  methods  adopted 
by  the  Association  of  Official  Agricultural  Chemists. 

OTHER  CHEMICAL  WORK. 

During  the  winter  the  milk  of  two  cows  spayed  a  year  before 
was  analyzed  night  and  morning  for  a  week.  It  is  expected  to  again 
analyze  the  milk  of  these  cows  in  May  and  the  results  will  be  published 
at  a  future  date. 

Analyses  were  made  of  the  nine  samples  of  feed  used  in  the 
feeding  experiment  at  Newport.  The  melting  points  were  also  deter- 
mined of  the  tallows  of  the  eleven  animals  fed  in  the  experiment.  It 
is  expected  that  the  results  will  be  published  elsewhere. 

METEOROLOGICAL  OBSERVATIONS. 

Believing  that  a  continuous  record  of  the  weather  is  of  impor- 
tance in  connection  with  much  of  the  work  of  the  station  and  a  matter 
of  interest  generally,  a  set  of  instruments  has  been  secured,  a  suitable 
shelter  erected  and  observations  are  now  taken  three  times  daily  upon 
the  precipitation,  humidity,  temperature,  wind,  clouds,  etc.  Monthly 
returns  are  made  to  the  Chief  of  the  State  Weather  Service  at  Little 
Rock  and  a  copy  of  the  record  kept  on  file  for  future  reference  and 
perhaps  publication* 

From  the  first  of  last  December  till  after  the  first  of  March  much 
of  the  office  and  general  work  of  the  station  devolved  upon  me  and 
has  to  a  considerable  extent  retarded  the  work  of  the  department. 
Respectfully  submitted, 

Geo.  L.  Teller. 
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TABLE  3. 


Per  Cents  of    Sucrose  in   Juices  from  Sorghum   Grown  on  Plots  Differ- 
ently Fertilized.     (See  Text.) 


FERTILIZERS                                     "     „oth,„g 

USED.                                                                   HOTHING. 

5  lb  KAINIT. 

XO  lb  KAINIT. 

15  lb  KAINIT. 

Nothing f  14- 1 5 

"      ^ „....  14.47  i  14.49 

15.60 

14.95 

I5.II 

V 

*'      I  14.79 

15.22 

5  lb  Acid  Phosphate              f  14.88 

15.19 

1509 

15.44 

10  ''      ''           "           i4.52-{  14.37 

14.50 

14.88 

15*'      "           "                     I14.31 

14.59 



15.18 

14.98 

5  fcCotton-S'd  M'l               f  14.72 

14.76 

14.40 

10''       *'        ''      **      14.37s  14.43 

15.20 



15.18 

15"       ''        •'     ''                 1 13.95 

14.28 

V 



14.76 

5  lb  Acid  Phosphate 

15.12 

15.28 

5  "  Cotton-S'd  M'l 

5  ''  Acid  Phosphate 
10  ''  Cotton-S'd  M'l 

14.77 

15.81 

16.05 

5  "  Acid  Phosphate 
15  "  Cotton-S'd  W\    '5-oo^ 

M.74 

15.19 



15.62 

10  ''  Acid  Phosphate 
10  *'  Cotton-S'd  M'l 

14.88 

15.18 

15.91 

15  '*  Acid  Phosphate 
15  '*  Cotton-S'd  M'l 

15.50 

16.03 



15.27 

10  "  Acid  Phosphate ~..  ^ 

5  "  Cotton-Seed  Meal ^ 

^ 

15.37 

15*' Acid    Phosphate 1 

14.95 

15  *'  Cotton-Seed  Meal j 

15-51 
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TABLE  4. 


Results  of  Fertilizer  Analyses,  i8gi. 


cie 

2:< 


NAME  OF  BRAND. 


NAME  OF  MANUFACTURER 
OR  DEALER. 


PLACE  OF 
MANUFACTURE. 


Stern^s  Ammoniated  Raw- 
Bone  Superphosphate 


Champion  Farmer^s  Choice 


I 


3  lAcid  Phosphate . 


4  iKainite .... 


Cotton  and  Corn  Fertilizer. 


6  Cotton  and  Corn  Fertilizer. 


Standard  Guano  and  Chem- 
ical Manufacturing  Co... 

Standard  Guano  and  Chem- 
ical Manufacturing  Co... 

Standard  Guano  and  Chem- 
ical Manufacturing  Go.;. 

Standard  Guano  and  Chem- 
ical Manufacturing  Co... 

Planters'  Fertilizer  Manu- 
facturing Co 

Robert  Brown  Oil  Co 


New  Orleans,  La. 

New  Orleans,  La. 

New  Orleans,  La. 

New  Orleans,  La. 

New  Orleans,  La, 
St.  Louis,  Mo. 


,^:^:i          NITROGEN. 

PHOSPHORIC  ACID,  P«  O^  . 

TOTAL. 

^< 

EQUAL  TO 
AMMONIA. 

Available  P*  Q'  . 

INSOLUBLB. 

BLB  IN  WATBR, 
AS    K2  0, 

SOLUBLB. 

RKVBRTKD. 

I           2.IO 

^1      M7 

3 

4         

2.55 
1.78 

3.03 
3.87 

8.II 

5.15 
12.02 

7-03 
6.88 

2.44 
3.30 

1.88 

2.29 
1.69 

.96 

2.32 
1.25 



•35 
1.66 

II.51 
11.77 
15.20 

2.57 
1. 16 

12.42 

.71 
3.10 

5        2.50 

^1     319 

9.67 
10.23 
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HORTICULTURE. 


JEROME  MCNEILL. 

The  past  year  has  been  an  unfavorable  one  for  the  interests 
of  horticulture  at  the  experiment  station.  The  writer  who  filled 
temporarily  the  place  of  horticulturist  arrived  on  the  ground 
April  the  eleventh.  This  was  already  a  late  date  for  planting 
many  varieties  of  vegetables,  and  all  planting  was  delayed  further 
by  the  extremely  wet  weather  of  the  spring  and  early  summer. 
This  rainy  season  stopped  suddenly  and  almost  immediately  a 
severe  drouth  ensued,  so  that  these  causes  operated  together  to 
make  many  experiments  so  inconclusive  that  they  will  not  be 
published.  If  it  is  true  that  good  weather  is  of  more  importance 
to  a*  crop  than  manure  it  is  evident  that  the  effect  of  fertilizers 
in  experiments  may  be  entirely  counteracted  by  unfavorable 
weather,  so  that  it  is  extremely  unsafe  to  draw  any  conclusions 
on  the  effect  of  fertilizers  under  such  circumstances.  For  this 
reason  we  are  compelled  to  say  that  most  of  the  fertilizer  tests 
with  vegetables  have  been  inconclusive. 


TOMATOES. 


An  attempt  was  made  to  ascertain  what  fertilizer  would 
give  the  best  results  on  the  worn  soils  of  the  hills  in  Northwest 
Arkansas.  For  this  purpose  five  rows  of  the  Paragon  tomato 
were  set  out  on  the  31st  of  May.  These  rows  were  each  one 
hundred  and  eighty-seven  feet  long.  The  first  row  was  fertil- 
ized with  Sodium  Nitrate  at  the  rate  of  800  pounds  to  the  acre. 
The  Nitrate  was  mixed  with  three  times  its  volume  of  well  rotted 
chip  dirt  and  this  as  well  as  the  other  fertilizers  was  thoroughly 
incorporated  with  the  earth  of  the  hills  on  which  the  plants  were 
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set.  The  second  row  was  fertilized  with  Acid  Phosphate  and 
Cotton  Seed  Meal  at  the  rate  of  750  pounds  of  the  first  and 
2250  pounds  of  the  second  per  acre.  The  third  row  was  fer- 
tilized with  Kainit  at  the  rate  of  1000  pounds  per  acre.  The 
Kainit  being  well  mixed  with  well  rotted  chip  dirt  as  in  the 
case  of  the  Nitrate.  The  fourth  row  was  fertilized  with  Cotton 
Seed  Meal  at  the  rate  of  3000  pounds  to  the  acre,  and  the  fifth 
row  was  left  unfertilized  except  for  a  light  coating  of  stable  ma- 
nure which  had  been  spread  over  the  whole  plat  and  plowed  in 
the  fall  before.  How  far  the"  presence  of  this  manure  went  to 
spoil  the  experiment  is  uncertain.  The  experimentor  was  igno- 
rant of  its  presence  until  it  was  too  late  to  obtain  another  piece 
of  ground.  The  plants  were  supported  by  a  barrel  hoop  tacked 
to  three  upright  stakes  at  a  height  of  about  three  feet  from  the 
ground.  The  nails  were  not  driven  into  the  stakes  their  whole 
length  but  only  far  enough  to  hold  well.  They  were  thus  easily 
drawn  out  of  the  wood  with  a  claw  hammer,  and  at  the  end  of 
the  season  stakes  and  hoops  were  both  collected  and  placed  un- 
der shelter.  This  method  of  supporting  the  plants  has  proven 
efficient  and  economical.  The  fruit  rotted  badly  but  at  the  end 
of  one  month  during  which  time  the  rotten  tomatoes  were 
measured  separately  from  the  good  fruit  there  was  no  apprecia- 
ble difference  in  the  proportion  of  the  rotten  to  good  fruit  in 
each  row. '  Apparently  the  presence  or  character  of  the  fertil- 
izer had  no  decided  effect  upon  the  prevalence  of  rot. 

The  first  row  fertilized  with  800  pounds  Nitrate  per  acre 
yielded  528  bushels  per  acre. 

The  second  row  fertilized  with  750  pounds  Acid  Phosphate 
and  2250  pounds  Cotton  Seed  Meal  per  acre  yielded  483 
bushels  per  acre. 

The  third  row  fertilized  with  1 000  pounds  of  Kainit  per 
acre  yielded  486  bushels  per  acre. 

The  fourth  row  fertilized  with  3000  pounds  of  Cotton  Seed 
Meal  per  acre  yielded  379  bushels  per  acre. 

The  fifth  row  unfertilized  (except  as  noted  above)  yielded 
433  bushels  per  acre. 
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At  fifty  cents  per  bushel  the  value  of  the  yield  of  the  fer- 
tilized over  the  unfertilized  rows,  the  cost  of  the  fertilized  re- 
■quired  to  make  the  increase  and  the  profit  or  loss  occasioned 
hy  its  use  are  given  in  the  table  below. 


S-«jVALUEOF  INCREASE 
1 03 1     (50  cents  per  Bushel.) 


95 
53i 


$47.5t> 
25.00 
26.50 


COST   OF  FERTIL- 
IZER. 


$24 
22.17 
6 


PROFIT  OR  LOSS. 


Profit,  $23.50. 

2.83. 

"  20.50. 


VALUE  OF   FERTILIZERS   PER  TON. 

Cotton  Seed  Meal  $13.00.     Sodium  Nitrate  $60.00. 
Kainit  12.00.     Acid  Phosphate     20.00. 

Since  the  yield  of  the  fourth  row  did  not  yield  as  much  as 
the  one  unfertilized,  the  value  of  the  fertilizer  used  (19.50), 
would  at  least  be  lost.  It  would  seem  from  this  experiment 
that  nitrogen  was  needed  since  it  so  largely  increased  the  yield 
in  the  first  experiment,  but  the  nitrogen  of  cotton  seed  meal  is 
apparently  not  available  for  this  plant.  After  nitrogen,  in  so- 
dium nitrate,  potash  seems  to  be  most  efficient  in  increasing  the 
yield,  and  the  acid  phosphate  used  in  the  second  experiment 
(giving  it  the  credit  of  the  whole  increase  since  the  cotton  seed 
meal  when  used  alone  was  of  no  benefit),  while  less  effective 
than  the  other  two  increased  the  yield  enough  to  be  profitable. 
If  the  cost  of  the  cotton  seed  meal  is  deducted  from  the  cost  of 
the  fertilizer  used  in  the  second  experiment,  the  three  fertilizers 
when  their  cost  is  compared  with  the  yield  produced  would 
rank  kainit,  acid  phosphate,  nitrate  of  sodium. 
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CUCUMBERS. 


An  effort  was  made  to  ascertain  the  truth  as  to  the  value 
of  planting  cucumbers  around  a  pit  filled  with  manure  which  is 
kept  wet.  Holes  were  dug  triangular  in  shape  with  the  sides 
three  feet  long  and  a  depth  of  eighteen  inches.  These  holes 
were  filled  with  stable  manure  which  contained  a  considerable 
amount  of  straw.  A  hill  of  cucumbers  was  planted  on  each  of 
the  sides  of  the  triangular.  At  a  distance  of  eight  feet  three 
hills  of  the  same  variety  were  planted  in  the  seme  relative  posi- 
tions as  in  the  first  case  but  without  the  pit  or  the  manure. 
This  experiment  was  repeated  with  thirteen  varieties.  The 
plants  came  up  well  and  a  good  stand  was  secured  in  every  case 
except  one.  For  two  or  three  weeks  after  they  were  planted 
the  weather  was  very  dry  and  during  this  time  the  manure  in 
the  pits  was  thoroughly  soaked  with  water.  The  cucumbers 
were  gathered  when  large  enough  for  table  use  at  intervals  of 
about  five  days  and  counted.  The  accompanying  table  gives  a 
summary  of  the  results. 


YIELD  OF  THREE  HILLS. 


GROWN  ABOUT    A  PIT. 


GROWN  IN  ORDINARY  HILLS. 


Cucumbers . 


4  59 

5 '37 

6j30 

712 

848 

978 

1035 
II  38 
1282 

** 

li 

13  4  gal.  3  Pt- 

1     three  hills 

0 

Cucumbers. 

9 

0 

46 

Z3 

36 

7 

6 

89 

48 

43 

106 

(Gherkins),  459  for  thirty-  3  gal.  3  pts.,423for  thirty-three  hills. 
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If  we  are  justified  in  drawing  any  conclusion  from  a  single 
experiment  we  can  only  say  that  this  plan  is  of  very  doubtful 
advantage,  five  out  of  twelve  varieties  having  actually  done 
better  with  only  ordinary  cultivation  and  without  any  fertilizer 
and  there  is  so  little  difference  in  the  totals  that  it  is  evident 
that  the  slightly  increased  yield  would  not  pay  for  the  greatly 
increased  cost. 


APPLES. 


•  In  the  first  annual  report  a  list  of  the  varieties  of  apples 
growing  on  the  station  farm  was  given.  The  varieties  given 
numbered  eighty — they  have  since  increased  to  one  hundred 
and  ten  besides  sixteen  varieties  of  crabs.  A  H^t  of  the  apples 
and  crabs  now  growing  here  is  subjoined.  A  considerable  part 
of  the  orchard  has  about  reached  the  bearing  age,  and  no 
doubt  a  considerable  crop  would  have  been  gathered  if  the 
blossoms  had  not  been  killed  by  the  severe  cold  of  last  spring. 
In  a  few  cases  the  trees  themselves  were  injured.  Two  out  of 
six  Shannons  were  killed  outright,  the  same  proportion  of 
Buckinghams'  and  one  Shockley  out  of  six. 


Alexander, 
Antonooka, 

Aport  Seedlings  (252), 
(261), 
(316), 
Arkansas  Beauty, 

Black, 

Red, 
Babbitt, 
Bogdonoff, 
Batullen, 

Belle  Flower,      . 
Ben  Davis, 
Bennoni, 
Blackwood, 
A3 


Longfield, 

Loy, 

Maiden's  Blush, 

Mammoth  Black  Twig, 

Pippin, 
Mann, 
Milam. 

Missouri  Pippin, 
Moore's  Ruby, 
Northwestern  Greening, 
Occident, 
Paragon, 

Pennsylvania  Cider, 
Poorhouse, 
Porter, 
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Boiken, 
Borovinka, 
Borsdoffer, 
Bright  Water, 
Buckingham, 
Crawford, 
Cross, 

Cardinal  Cellini, 
Climan  Pippin. 
Clayton, 
Coffelt  Beauty, 
Duchess, 
Early  Cotton, 

'*     Harvest, 

"     May, 

**     Pennock, 

•'     Ripe. 
Everblooming, 
Fameuse  or  Snow, 
Gano, 

Gano's  Red, 
Gill's  Beauty, 
Good  Peasant, 
Gravenstein, 
Great  Mogul, 
Grimes'  Golden. 
Grindstone, 
Hars, 

Hatcher's  Seedling, 
Himbeer, 
Hacket's  Sweet, 
Horse, 
Jenitou, 
Jonathan, 
Kosenhager, 
Kossuth, 
Langford's  Seedling, 


Plum  Cider, 
Red  Aport, 

* '     Astrachan , 

'*     Bietigheimer, 

"     Stettin, 

'*     Winter  Pearmain, 
Roman  Stem, 
Rome  Beauty, 
Rutherford. 
Rambo, 
Salome, 
Sandy  glass, 
Shackelford, 
Shannon, 
Shirley's  Keeper, 
Shockley, 
Smith  Cider, 
Sops  of  Wine, 
Stark, 

Strawberry  Chenango, 
Stevenson  Pippin, 
Stewart, 

Stuart's  Golden, 
Stump, 
Sweet  Bough, 
Switzer, 
Tetofskey, 
Thaler, 
Voronist, 
White  Winter, 
Willow, 
Wine  Sap, 
Winter  May, 
With  Our  Compliments, 
Wolf  River, 
Woolsey's  Seedling, 
Yellow  Forest, 
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Lawyer,  "       Transparent, 

Lead,  '*        Reinette, 

Limber  Twig,  York  Imperial, 

CRABS. 

Florence,  Quaker  Beauty, 

Gibb,  Richland  Winter-  Sweet, 

Hyslop,  Sweet  Russet, 

Kentucky  Red  (Cider),  Sylvan  Sweet, 

Looker's  Winter,  Transcendent, 

Martha,  Telfer's  Sweet, . 

Minnesota,  Van  Wycks  Sweet, 

North  Star,  Winter  Golden  Sweet. 

COLD  STORAGE  FOR  APPLES. 

An  attempt  was  made  to  ascertain  whether  cold  storage 
<:ould  be  profitably  employed  for  keeping  apples,  with  ice  so 
expensive  as  it  is  here.  The  fruit  house  employed  in  the 
experiment  is  a  frame  structure,  built  entirely  above  ground 
with  double  walls  of  tongue  and  grooved  yellow  pine.  These 
walls  are  separated  by  a  six  inch  air  space  and  each  wall  is 
lined  on  the  inside  with  heavy  building  paper.  The  dimen- 
sions of  the  house  are  15  by  17  feet  outside  with  a  height  of  16 
feet  to  the  eaves.  The  inclosed  space  is  divided  into  two 
chambers  by  a  row  of  2  by  6  joists  placed  one  foot  apart  at  a 
height  of  ten  feet  from  the  floor  which  is  made  of  cement.  The 
lower  chamber  is  supplied  with  two  windows  one  on  the  west 
side  and  one  on  the  east  6  feet  by  18  inches  furnished  with 
double  sash  and  a  solid  wooden  shutter  and  a  door  2  feet 
8  inches  by  6  feet  8  inches  on  the  north  side  which  has  double 
doors.  The  floor  of  the  upper  chamber  consists  of  galvanized 
iron  sheets  soldered  into  one  piece  which  extends  over  the  joists 
<iescribed  above  and  up  on  to  the  sides  of  the  room.  This 
metal  floor  slopes  gradually  to  a  point  two  feet  from  the  middle 
of  the  south  wall.  At  this  point  the  exit  pipe  for  water  from 
the  melting  ice  is  placed.     This  pipe  leads  directly  out  through 
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the  south  wall  of  the  building.  It  is  evident  that  it  would  be  a 
much  more  economical  plan  to  have  the  outlet  pipe  run  around 
the  inside  of  the  wall  of  the  lower  chamber  several  times  before 
making  its  exit  as  the  water  from  melting  ice  is  as  cold  as  ice 
itself  at  the  melting  point  and  by  conducting  this  water  through 
the  storage  chamber  until  its  temperature  had  increased  eight 
degrees,  a  lower  temperature  could  have  been  secured  than  was 
found  possible  with  the  present  arrangement  and  the  lower 
temperature  in  the  storage  chamber  would  have  caused  the  ice 
in  the  chambers  above  to  melt  more  slowly.  The  ice  chamber 
is  supplied  with  one  door  2  feet  4  inches  by  6  feet  placed  in  the 
north  side  and  furnished  with  a  single  door.  The  roof  is 
furnished  with  a  ventilator  similar  to  those  used  on  the 
roofs  of  barns.  About  the  middle  of  October  ten  tons  of  ice 
bought  at  Fort  Smith,  Ark.,  was  put  in  the  ice  chamber^ 
This  ice  was  placed  directly  upon  the  galvanized  iron  floor  but 
it  was  kept  at  least  twelve  inches  from  the  wall  on  all  sides. 
When  in  position  it  was  covered  to  a  depth  of  eighteen  inches- 
with  saw-dust  as  dry  as  could  be  obtained.  The  storage 
chamber  will  hold  at  least  seven  hundred  bushels  of  apples 
packed  in  barrels,  but  it  was  thought  unnecessary  to  fill  the 
house  to  demonstrate  the  success  of  the  plan,  so  ninety-four 
bushels  of  apples  packed  in  barrels  were  obtained  and  placed  in. 
the  storage  room  as  soon  as  the  ice  was  in  place.  These  ap- 
ples with  the  exception  of  a  few  bushels  were  scarcely  as  good 
as  the  average  of  this  year's  crop.  Thirty-six  bushels  were 
selected  from  a  lot  that  had  been  piled  on  the  ground  in  the 
orchard  where  they  were  grown  and  allowed  to  remain  there 
until  a  considerable  proportion  of  the  whole  lot  were  rotten. 
These  apples  kept  badly,  had  they  been  as  good  as  the 
remainder  the  showing  would  have  been  decidedly  more  favor- 
able. The  temperature  of  the  storage  chamber  was  found  to 
be  42*  F.,  on  the  morning  after  the  apples  were  stored  and  the 
variation  during  the  fall  and  winter  was  not  more  than  ten 
degrees.  The  lowest  observed  being  40*  and  the  highest  50*  . 
The  apples  were  picked  over  once  after  they  were  put  in  the 
house   and    again   when  they   were   sold.     In  estimating    the 
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expense  of  the  experiment  the  cost  of  the  labor  item  can  only 
be  approximated  as  the  work  was  done  by  students  almost 
•entirely  and  it  is  quite  difficult  to  determine  accurately  the 
value  of  such  labor.  It  is  thought  however  that  any  inaccuracy 
in  this  item  will  not  be  sufficient  to  vitiate  the  conclusions 
reached  as  the  result  of  this  experiment.  If  the  house  had 
been  filled  there  would  have  been  no  additional  expense  for  ice 
or  saw-dust,  but  only  for  the  first  cost  of  the  apples  and  the 
-extra  cost  of  handling  which  may  be  considered  to  be  exactly 
proportionate  to  the  cost  of  the  apples  necessary  to  complete 
the  number  required  to  fill  the  house.  In  estimating  the  profit 
of  loss  resulting  from  the  experiment,  then,  it  will  be  assumed 
that  seven  hundred  bushels  of  apples  were  bought  instead  of 
one  hundred  and  a  proportionate  number  sold. 

COST. 

387  bushels  Limber  Twigs  at  50  cents $I93   5o 

67      "       Wine-Sap  ''  80     ''     S3  60 

67       "  ^    Milam                 '*   80     '*     S3  60 

179      "       Ben  Davis         **  —     " 143  20 

10  tons  of  ice  at  $8  per  ton  at  Fayetteville 80  00 

^  loads  of  saw-dust  at  $i.2S  per  load 10  00 

Expense  of  two  teams  for  one  half  day  for  transferring 

ice  from  depot  to  storage  house 2   50 

Expense  for  six   hands  for  one  half  day  to  assist  in 

'  loading  and  storing  ice 3  60 

Expense  for  fourteen  hands  for  one  day  to   assist  in 

picking  over  and  packing  apples 14  00 

144  barrels  at  20  cents  each 28  80 


$582  20 


The  Limber  Twigs  brought  on  the  average  $1.52  net  in 
Fort  Smitn,  while  in  the  same  market  Wine  Sap  sold  for  $1.77 
net  and  Ben  Davis  for  $1.95  net.  The  Milams  were  almost  a 
total  loss  as  -there  were  too  few  sound  ones  left  when  the  others 
were  marketed  to  be  worth  offering  for  sale. 
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AMOUNTS   REALIZED   FROM    SALE  OF  APPLES. 

279  bushels  Limber  Twigs  at  $1.25  net $424  oS 

72^   '•       Ben  Davis  *'      1.25     *'  r. 141  86 

52        ''      Wine  Sap  '*      1.77     *'   -     9204 

Total  amount  realized  from  sales $657  98 

Total  expense 582  20 


Excess  of  amount  received  from  sales  over  expense  $  75  78 
Even  if  this  apparent  profit  should  not  be  diminished  by 
the  legitimate  charges  of  interest,  insurance  and  repairs  it 
would  scarcely  be  large  enough  to  be  considered  a  satisfactor>' 
return  for  the  outlay.  The  result  would  have  been  much  more 
satisfactory,  however,  if  all  of  the  apples  had  been  Limber 
Twigs.  In  this  case  the  excess  of  receipts  over  expenditures 
would  have  been  $184.40,  but  if  the  variety  had  been  Wine 
Sap  the  excess  of  receipts  over  expenditures  would  have  been 
$379.10  which  would  certainly  be  a  satisfactory  profit.  All 
things  considered  the  result  of  the  experiment  is  encouraging, 
but  the  experiment  should  be  repeated  before  any  general  con- 
clusions are  drawn. 

.  COATING   APPLES   WITH   PARAFINE. 

An  experiment  was  tried  with  apples  to  ascertain  whether 
a  thin  coating  of  parafine  would  afford  any  protection  against 
the  rot.  The  apples'  experimented  upon  were  dipped  in  hot 
parafine  and  quickly  removed,  care  being  taken  however  that 
the  apples  were  completely  covered  even  to  the  stem.  Bruised 
and  partially  rotted  as  well  as  smooth  specimens  were  experi- 
mented upon.  The  result  is  not  encouraging.  Imperfect 
specimens  rot  very  soon.  Sound  apples  do  not  seem  to  keep 
better  when  treated  in  the  manner  described  than  when  left  in 
the  natural  state. 
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STRAWBERRIES. 


The  past  season  has  been  a  bad  one  for  strawberries  at  this 
Station.  The  destructive  frosts  in  March  in  many  cases  seri- 
ously injured  the  plants  and  destroyed  the  flower  beds  of  the 
earliest  varieties.  The  continuous  cold  rainy  weather,  which 
prevailed  during  April  and  the-  first  half  of  May,  delayed  the 
ripening  of  the  early  berries.  The  heavy  rains  prevented 
insects  from  carrying  on  their  business  of  pollenization,  so  that 
the  fruit  did  not  set  properly.  Finally,  the  drouth  of  June  and 
July  did  considerable  injury  to  the  already  weakened  plants. 
As  a  result  not  more  than  half  a  crop  was  gathered  and  the 
fruit  was  below  the  average  in  quality,  though  perhaps  not  in 
size; 

The  accompanying  table  should  need  no  explanation.  It 
may  be  well  to  state,  however,  that  the  estimated  yield  per 
acre,  given  in  the  fifth  column,  is  based  upon  living  plants. 
That  is  to  say,  if  half  of  the  plants  are  dead  in  a  row  one  hun- 
dred feet  long,  the  length  of  the  row  is  considered  to  be  fifty 
feet.  This  method  was  adopted  because  it  was  thought  that 
it  would  be  of  more  value  to  compare  the  yield  on  equal  areas 
of  living  plants  than  to  make  the  comparison  between  plants 
all  living  and  plants  ten,  or  fifty,  or  ninety  per  cent  dead.  A 
few  points  in  the  table  are  worthy  of  special  attention.  Of  the 
old  varieties  planted  in  the  spring  of  1888,  Bubach  No.  5  and 
Crescent  are  easily  first  in  amount  of  yield.  No  other  berry  in 
this  list  can  be  properly  said  to  be  second  to  them  but  Ken- 
tucky; Chas.  Downing,  Daniel  Boone,  May  King,  Mrs.  Gar- 
field, Primo  and  Sharpless  come  next  upon  the  list.  As  far  as 
this  series  of  experiments  is  concerned,  Mammoth  Seedling, 
Warner,  Jewell,  Iron  Clad,  Early  Canada  and  Paerry  may  be 
considered  to  be  complete  failures.  In  the  list  of  varieties 
planted  in  the  spring  of  1889,  Warfield  No.  2  is  conspicuous 
for  its  heavy  yield,  while  Daisy  and  Louise  stand  very  well  for 
the  second  place.  While  no  others  on  the  list  are  quite  so  pro- 
lific as  the  three  just  named,  there  are  a   half  dozen  or  more 
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that  are  quite  promising  and  certainly  worthy  of  trials.  Noth- 
ing is  said  in  the  tabl'e  concerning  the  size  and  quality  of  the 
berries  planted  in  1888,  as  this  information  has  already  been 
given  in  the  First  and  Second  Reports  of  this  station.  If  noth- 
ing is  said  of  the  size  or  quality  of  some  of  the  new  berries 
(those  planted  in  1886),  it  may  be  assumed  that  nothing  re- 
markable was  observed  in  them  as  they  grew  here.  The  Ha- 
verland  is  certainly  one  of  the*  most  remarkable  of  the  new 
berries.  It  is  conical  in  shape,  about  one  inch  in  diameter  at 
the  base,  and  from  one  and  a  half  to  two  inches  long.  The 
fruit  lies  directly  upon  the  ground,  which  it  almost  covers:  It 
is  a  little  inclined  to  become  soft  at  the  tip  before  the  base  is 
well  ripened.  It  will  certainly  prove  a  very  desirable  berry, 
except  for  long  distance  shipping. 

In  the  last  six  columns  the  per  cent  of  berries  ripening 
during  stated  intervals  is  shown.  According  to  this  showing, 
ten  varieties  have  twelve  or  a  large  per  cent  of  their  berries  to 
ripen  before  May  12th,  viz: 

Jersey  Queen,  Finch  Seedling,  Iron  Clad, 

Early  Canada,  Hart's  Minnesota,  Champion, 

Miner,  Henderson,  Primo. 

Logan. 

Eleven  varieties  have  twelve  per  cent  or  more  of  their  ber- 
ries to  ripen  from  June  loth  to  i8th,  inclusive,  viz: 

Kentucky,  Glendale,  Capt.  Jack. 

Mrs.  Garfield.  Prince  of  Berries,  Cumberland, 

Gandy's  Pride,  Haverland,  Carmichael, 

Oregon  Everbearing,  Eureka. 

If  Carmichael  be  not  counted  (it  produced  scarcely  enough 
berries  to  furnish  a  basis  for  an  estimate  of  its  yield),  Glendale 
leads  the  list  with  twenty-eight  per  cent,  although  the  total 
amount  of  fruit  produced  is  probably  not  greater  than  that  pro- 
duced by  Eureka. 

The  following  varieties  have  eighteen  to  twenty-five  per 
cent  of  their  fruit  to  ripen  before  May  20th:  Jersey  Queen, 
Bidwell,  Manchester,  May  King,  Gypsy,  Monmouth  and  Lady 
Rusk. 
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And  these  varieties  ripen  from  twenty- five  to  thirty-five 
per  cent  of  their  berries  before  the  same  date:  Finch  Seedling, 
Wilson,  Crystal  City,  Windsor  Chief,  Hoffman,  Ontario  and 
Daisy. 

The  following  varieties  ripen  from  thirty-five  to  forty- 
five  per  cent  of  their  fruit  before  this  date:  Jessie,  Belmont, 
Cloud,  Parker,  Earle. 

Finally,  Iron  Clad,  Early  Canada,  Hart's  Minnesota, 
Champion,  Miner,  Henderson,  Logan,  and  (Early)  No.  i, 
ripen  more  than  forty-five  per  cent  of  their  fruit  by  May  20. 

Of  the  last  class  the  two  first  mentioned  have  proven  the 
least  desirable.  .  All  of  the  varieties  named  in  the  accompany- 
ing table  are  being  reset  at  the  present  time,  so  that  they  will 
all  have  another  trial  under  new  and  changed  conditions.  In 
conclusion,  I  present  the  names  of  a  few  of  the  leading  varie- 
ties for  earliness,  freedom  from  disease,  etc. : 

Three  earliest  varieties,  productiveness  not  being  taken  into 
account:    Crystal  City,  Early  Canada,  Sharpless, 

Three  varieties  producing  the  most  fruit  during  the  first 
week  of  the  season,  i.  e.,  May  5  to  11  inclusive:  Champion, 
Miner,  Logan, 

Three  best  early  varieties  that  show  least  injury  by  leaf 
blight :  Miner,  Henderson,  Logan, 

Three  best  early  vdin^XAts,  considering  productiveness ,  thrift- 
iness  and  freedom  from  leaf  blight:  Logan,  Sharpless,  Miner, 

Three  medium  early  varieties  which  are  most  thrifty:  Early 
No,   I,  Monmouth,  Daisy, 

Three  medium  early,  least  injiired  by  leaf  blight:  Ontario, 
Early  No,  i ,  Daisy, 

Three  medium  early  varieties,  most  productive:  Daisy, 
Cloud,  Crescent, 

Three  best  medium  early  varieties,  considering  productive- 
ness, thriftiness  and  freedom  from  injury  by  leaf  blight :  Daisy, 
Cloud,  Crescent, 

Three  medium  late  varieties,  most  productive  :  Warfield 
No.  2,  Bubach  No,  5,  Louise, 
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Three  medium  late  varieties,  most  free  from  injury  by  leaf 
blight:  Bubach  No,  5,  Gold,  Warfield  No.  2, 

'Three  medium  /^/^  varieties,  most  thrifty:  Bubach  No.  5. 
Warfield  No.  2,  Legal  Tender, 

Three  best  medium  late  varieties,  considering  productive- 
ness, thriftiness  and  freedom  from  leaf  blight :  Warfield  No.  2^ 
Bubach  No.  5,  Louise. 

Two  late  varieties,  injured  least  by  leaf  blight:  Haverland, 
Eureka. 

Three  most  productive  late  varieties:  Glendale,  Eureka^ 
Haverland. 

Three  late  varieties,  most  notable  for  thriftiness:  Gandy^s 
Prise,  Have  land,  Eureka. 

Three  best  late  varieties,  considering  productiveness ,  thrift- 
iness and  freedom  from  leaf  blight:  Eureka,  Haveland,  Glen- 
dale. 

Three  varieties  which  remain  longest  in  bearing,  and  which 
produce  most  berries  at  the  beginning  and  end  of  the  season  : 
Jersey  Queen,  Capt.  Jack,  Eureka. 

My  choice  for  a  home  garden:  Sharpless,  Haverland^ 
Bubach  No.  s,  Crescent,  Warfield  No.  2. 
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The  following  varieties  have  been 
ent  season.     They  have  suffered  from 


planted  during  the  pres- 
the  dry  weather : 


VARIETIES. 


PLANTED. 


fc.5  « 


72  Michel's  Early 

73  Sugar  Loaf 

74  Charlestown 

75  Truitt ^ 

76  Patuxent 

77  Farnsworth « 

78  Stayman's  No.  2 

79  Crawford - 

80  Golden  Defiance 

81  Southard's  No.    i , 

82  Southard's  No.  2 

83  Montreuil 

84  Coville 

85  Belle  Bordelaise 

86  Stayman's  No.  2 « 

87  Excelsior 

8«    Warren • 

89  Lemming's  White - 

90  Van  Deman 

91  Bedar  Wood  Seedling 

92  Barnes'  Large  White 

93  Unknown : 

94  Bouquet 


March,  1890 


April,   1890 


'August,  1890 
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PLUMS  AND  APRICOTS. 


With  few  exceptions  the  plums  and  apricots  growing  on 
the  Station,  a  list  of  which  will  be  found  in  the  First  Annual 
Report  are  in  good  health,  and  most  of  them  should  have  borne 
a  fair  crop  of  fruit  last  year,  but  the  severe  cold  of  March, 
after  the  warm  February,  seems  to  have  killed  all  of  the  fruit 
buds  of    every   variety  but  one.     This  single  exception,   the 

,  bore  a  good  crop  of  fruit,  and  it  certainly  deserves  to 

be  considered  a  sure  bearer. 

Of  the  Japan  plums,  two  have  proven  not  sufficiently 
hardy  for  this  climate.  Three  out  of  six  Prunus  Limoni  were 
killed,  and  both  of  the  Satsuma  trees  growing  here  were  killed 
back  to  within  two  feet  of  the  ground.  These  stems,  however, 
have  sent  out  thrifty  branches  which  grew  from  three  to  six 
feet  last  season.  One  of  the  two  Alberge  apricots  growing  here 
was  also  killed  by  the  cold. 


GRAPES. 

The  grapes  planted  in  the  spring  of  '88,  bore  for  the  first 
time  the.  past  season,  and  the  accompanying  table  gives  in  a 
condensed  form  the  most  important  items  in  our  experience.  A 
glance  at  the  last  column  of  the  table  will  show  that  the  yield 
was,  with  comparatively  few  exceptions,  very  poor.  The 
principal  causes  of  this  poor  yield  are,  first,  the  evident  unfit- 
ness of  many  of  the  varieties  for  this  locality;  second,  the 
prevalence  of  rot;  third,  the  depredations  of  the  grape  leaf- 
folder,  and  fourth,  the  unfavorable  situation  of  the  vineyard. 
This  is  situated  on  a  moderately  steep  hillside  with  a  south- 
eastern exposure.  After  rains  the  ground  is  spring}'  and  the 
soil  is  naturally  poor  and  so  rocky  as  to  be  diflScult  of  cultiva- 
tion. In  spite  of  these  naturally  unfavorable  conditions,  many 
varieties  have  made  from  ten  to  twenty  feet  of  growth  in  the 
past  season,  and  have  produced  fair  to  excellent  crops  of  fruit. 
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showing  clearly  that  soil  and  climate  are  naturally  well  adapted 
to  the   grape.     The    grape    leaf -folder   has   been    extremely 
troublesome,  and  it  was  found  necessary  to  remove  the  infected 
leaves  twice  during  the  season,    by   hand   picking.     This  is  so 
expensive  a  cure  that  it  doubtfully  pays  in  any  sense.     The  mere 
cost  of  the  labor  was  about  ten  dollars  per  acre  for  each  pick- 
ing, and  to  this  item  of  expense  must  be  added  the  injury  done 
to  the  vines  in   removing  a   large   proportion  of  their  leaves. 
And  still  another  evil  effect  of  this  practice  must  be   noted  in 
the  delayed  and  imperfect  ripening  of  the  fruit.     This  last  con- 
sideration will   probably  explain   the  great  length  of  time  be- 
tween the  first  and  last  pickings  as  shown  by  many  varieties  in 
the  sixth  column  of  the   table.     Less   injury  was   done  to  the 
wood  than  was  expected,  as  at  the  time  of  spring  pruning   it 
was  found   to  be  well   ripened  with  only  a  small  proportion  of 
new  wood  dead.     No  doubt  the  pretty  severe  cutting  back  of 
the  new  wood  at  the  time  when  the  leaves  were  picked,    did 
much  to  secure  this  result,  and  the  long  fall  and  mild   winter 
was  at  least  equally  beneficial  to  the  health  of  the  vines.     Not- 
withstanding the  apparently  little   injury  suffered  by  the  vines 
at  this  I  still  think  it  a  practice  of  doubtful  economy  to  remove 
a  large  proportion  of  the  leaves  from  immature  wood,  and  the 
problem   of  finding   a  less   costly   and   more  effective  way  of 
dealing  with  the  grape   leaf-folder  remains  to  be  solved,   and 
upon  its  successful  solution  largely  depends,  in  my  opinion,  the 
successful  growing  of  the  grape  in  this  part  of  Arkansas.     Bor- 
deaux mixture  was  applied  once  during  the   season,  when  the 
grapes  were  as  large  as  peas  or  a  little  larger,  but  notwithstand- 
ing this  application,   the  loss  from  rot  amounted  to  fully  one- 
third.       A    second    application    of    Bordeaux    mixture    would 
probably  have  considerably  diminished  the  amount  of  injury, 
and  if  the  first  had  been  made  two   weeks  earlier,  it  would  cer- 
tainly have  been  much  more  effective.     The  experiments  already 
made  prove  the  unfitness  of  many  varieties  for  this  locality,  but 
with  far  the   greater  number  of  varieties  experimented  with, 
only  the  experience  of  years  can  conclusively  determine  their 
fitness  or  unfitness  for  this  climate. 
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VINIFERA. 

With  this  class  nothing  but  failure  was  to  be  anticipated. 
Neither  of  the  two  varieties  planted  have  borne  fruit,  and  but 
two  of  the  ten  plants  surviving  could  possibly  bear  fruit  next 
season.  It  seems  probable  that  ten  of  the  twelve  plants  origi- 
nally planted  will  die  without  bearing  fruit. 

VULPINA. 

None  of  this  class  have  borne  fruit  yet,  but  the  plants  are 
usually  extremely  vigorous,  and  it  is  interesting  to  note  that 
they  are  entirely  exempt  from  the  attacks  of  the  leaf-folder. 
All  the  varieties  of  this  class  are  direct  descendants  of  the  Mus- 
cadine of  the  south,  which  drops  its  berries  when  they  are  ripe 
and  bears  very  few  in  a  cluster,  so  that  it  is  improbable  that 
any  of  the  varieties  will  prove  of  great  value.  If  no  satisfac- 
tory means  of  defeating  the  leaf-folder  is  found,  it  is  possible 
that  hybrids  of  the  varieties  of  this  class  with  some  of  the  other 
species  might  be  .proof  against  the  attacks  of  this  much  to  be 
feared  enemy. 

AESTIVALIS. 

Two  varieties  of  this  class,  Cynthiana  and  Norton's  Vir- 
ginia, have  succeeded  very  well,  though  neither  bore  a  large 
crop. 

'  RIPARIA. 

This  class,  next  to  Labrusca,  contains  the  greatest  num- 
ber of  varieties  which  have  succeeded  well.  Faith  and  Iron 
Clad  head  the  list,  both  for  size  of  crop  and  ability  to  resist  rot. 
Black  Pearl  and  Montifiore  bore  smaller  crops,  but  they  were 
even  less  affected  by  the  rot,  the  first  named  being  practically 
uninjured.  Bacchus  and  Janesville  bore  at  the  rate  of  i,ioo 
pounds  to  the  acre,  but  they  were  injured  as  niuch  as  40  per 
cent,  by  rot.  Grans  Golden  bore  but  700  pounds  per  acre, 
but  it  is  comparatively  little  injured  by  rot,  and  its  fine  appear- 
ance and  excellent  quality  make  it  a  very  desirable  variety  for 
an  amateur  collection,  if  not  for  commercial  purposes. 
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LABRUSCA. 


To  this  class  belong  by  far  the  largest  number  that  will* 
prove  valuable  for  market  grapes.  They  are  almost  always 
strong  growers  and  some  of  them  have  resisted  the  rot  well  and 
have  proven  themselves  excellent  bearers.  The  following  list 
of  nineteen  varieties  is  arranged  with  respect  to  productiveness^ 
with  the  yield  per  acre  given  in  pounds : 

Cambridge 2,765  pounds  per  acre_ 

Martha 2,382  *' 

Wyoming  Red ^ 2, 190  ** 

Niagara 2,027  " 

Eva 1 ,843  *  • 

Mary  Ann i,770 

Ives 1 ,765  *  * 

Champion  1,702  " 

Amanda 1,361  *' 

Rentz- - .1,269  ** 

Dracut  Amber i ,  191  '* 

Worden i,i34  " 

Rebecca i,  106  '* 

Perkins 1,049  '* 

Catawba 93  5  * ' 

Early  Victor 773  *' 

Moore's  Early-. 748 

Isabella \ 664 

Hartford 603 

With  respect  to  ability  to  resist  rot,  they  may  be  divided 
into  the  following  classes : 

Per  cent  of  injury  by  rot ....;. o 

Champion 1,702  pounds  per  acre. 

Rentz 1,269       "  '*      *' 

Perkins 1,049       '*  <«      •' 

Moore's  Early 748        *  *  * '      '  ^ 

A4 
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Per  cent  of  injury  by  rot lO 

Martha 2,382  pounds  per  acre. 

Mary  Ann i,770       '*  '*     *' 

Rebecca 1,106        *'  '*     ** 

Per  cent  of  injury  by  rot 1 20 

Cambridge 2,765  pounds  per  acre. 

Wyoming  Red 2,190       '*  **      ** 

Ives  .., - 1,765        '*  •'      '* 

Worden  1,134       '*  *'      " 

Early  Victor A...... 773        '*  *'      ** 

Percent  of  injury  by  rot 30  to  40 

Niagara 2,027  pounds  per  acre. 

Eva 1 ,840       * '  "      * ' 

Dracut  Amber - 1,191        "  *•      *' 

Catawba 935        '*  "      ^' 

Hartford 603        '*  '*      " 

Per  cent  of  injury  by  rot 50  or  more 

Amanda i  ,361  pounds  per  acre. 

Isabella 664       "  '*      " 

It  seems  to  me  that  the  seven  best  grapes  of  this  class, 
namely,  Cambridge,  Martha,  Wyoming  Red,  Niagara,  Eva, 
Ives  and  Mary  Ann,  after  having  withstood  so  successfully  the 
severe  test  to  which  they  have  been  subjected  here,  could  be 
planted  with  strong  assurance  of  success,  but  further  experi- 
ence will,  of  course,  be  required  before  the  Station  can  recom- 
mend these  as  the  best  of  their  class,  and  then  conclusions  as 
to  the  comparative  value  of  varieties  are  only  valid  for  the 
locality  or  localities  in  which  they  were  tested. 

The  term  hybrid,  as  it  has  been  used  in  the  table,  is  in- 
tended to  include  crosses  and  seedlings  whose  parentage  is 
questionoble  as  well  as  true  hybrids.  This  class,  as  it  is  rep- 
resented at  the  Station,  includes  a  large  percentage  of  worth- 
less varieties.  The  fact  is  not  surprising,  of  course,  as  most 
new  varieties  would  naturally  fall  in  this  class.  Nevertheless, 
the  two  highest  yields,  Munson's  Hybrids,  33  and  65,  yielded 
at  the  rate  of  3,127  and  2,808  pounds  per  acre  respectively. 
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The  first  was  little  injured  by  rot  and  the  second  was  free  from 
any  sign  of  rot.  Munson's,  38  and  50,  were  also  free  from  rot 
and  they  gave  851  and  1,085  pounds  per  acre.  Small  yields, 
•considering  the  fact  that  the  crop  was  not  diminished  by  rot, 
but  the  vines  are  young  and  will  probably  do  much  better  after 
they  have  been  in  bearing  a  few  years. 

The  Delaware  was  practically  free  from  rot,  but  the  yield 
,-was  small,  783  pounds  per  acre.  It  has  not  proven  a  vigorous 
grower  here.  Black  Eagle  and  Conquror  gave  723  and  993 
pounds  of  fruit  per  acre,  but  they  were  very  seriously  affected 
hy  rot  and  will  prove  good  yielders  if  this  disease  is  held  in 
check.  ^ 

Many  old  varieties  and  others  that  have  been  highly  recom- 
•mended  have  not  succeeded  well  here.  A  few  of  these  are 
inamed  below,  in  order  to  call  attention  to  them.  The  reason 
irvhy  they  are  considered  to  have  failed  can  be  ascertained  by 
reference  to  the  table.  Beauty,  Clinton,  Concord,  Duchess, 
Eaton,  Elvira,  Empire  State,  Goethe,  Green  Mountain,  Herbe- 
mont,  Lenoir,  Pocklington,  Poughkeepsie,  Prentiss,  Taylor, 
Transparent,  Woodruff  Red.  While  none  of  the  classes  except 
'Vulpin'a  were  exempt  from  injury  by  the  leaf  folder,  some  vari- 
eties seemed  particularly  suited  to  their  taste.  These  had  not 
a  leaf  remaining  after  the  second  attack,  while  others  were 
f)lainly  shunned.  Those  which  suffered  most  were  Agawam, 
August  Giant,  Black  Defiance,  Black  Eagle,  Black  July,  Jeff- 
erson, Jessica,  Montifiore  and  Prentiss,  Marion  and  Berck- 
man's  were  noticeably  less  injured  than  most  others,  while 
Northern  Muscadine,  Rentz  and  Telegraph  were  scarcely  dis- 
turbed. 


52 


Third  Annual  Report  of  the 


TABULATED  FIELD  NOTES  ON  GRAPES. 


Varieties. 


< 
•J 
u 


e 

9 


I" 


> 

o-a    o  p 
S3  S   h  *> 


•At-) 

a 

S5 


-  o 


c2 


a, 

a  i 


Remarks. 


Agawam 

Alvey 

Amanda 

Amber 

Amber  Queen 

Aminia 

Anida  

August  Giant 

Autuchon  ~ 

Bacchus 

Beauty .■. 

Berkman^s 

Black  Defiance... 

Black  Eagle 

Black  July 

Black  Pearl 


Hybrid 


Labrusca. 


Riparia .... 
Hybrid  .... 
Labrusca. 
Hybrid .... 


Riparia .... 
Labrusca 
Hybrid 


Aestivalis . 
Riparia 


50 

50 
40 
60 
80 


Aug 
21 


Aug 
19-39 

Aug 
29 

Aug 

i3-a9 


57 


Berry  large,  bunch 
large  and  compact; 
leaf-folder  bad. 

No  fruit. 


70 


Aug 


40 


70 


Aug 

Aug 
13-16 

Aug 


Aug 

1-12 


Aug 
1-18 


1 301 

57 
136 


Berry  large,  bunch 
ilarge;   compact. 

Berry  large,  bunch 
medium ;    loqse. 

Berry  large ;  poor 
yield. 

Three  plants  very 
weak.  Berry  large; 
very  little  fruit. 


312 


1 163 

369 
680 


723 


Berry  large.  Leaf- 
folder  bad. 

No  fruit. 


Bunch  and  berry 
medium.  Quality  not 
good. 

Berry  small,  bunch 
medium;  very  sweet 

Quality  rather  poor. 
Foacy. 

Berry  and  bunch 
medium ;  compact. 
Leaf-folder  bad.  Did 
not  ripen. 

Bunch  large,  berry 
medium. 

No  fruit. 


1 334I     Berry  raed. ,  bunch 
1 1  arge^^ 
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TABULATED  FIELD  NOTES  ON  GRAPES— Continued. 


Variktiks. 


3 


0 


> 

o  a 


1^ 

3 

2: 


a  *- 


2< 


Remarks. 


Bottsi 

Brant 

Brighton . 


Cambridge 

-Canada 

Catawba 

Centennial 

Challenge 

Champion 

Clinton 

Concord. 

Conqueror 

Cornucopia 

Cottage 

Crcvcling. 

Croton 


Aestivalis 
Hybrid 


Lubrusca... 

Labrusca... 

Hybrid 

Labrusca  .. 
Aestivalis  .. 
Labrusca  . ' 


Riparia 

Labrusca.. 
Hybrid 


Labrusca  .. 


Hybrid . 


6 
6 
6 

6 

6  I 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 

6 


70 

20 
90 
40 
70 


6  i 

I 

6  j     30 
5  I     50 


50 
100 

30 
30 
6      100 


Berry  and    bunch 
small.  Very  little  fruit 

No  fruit. 


Berry  med.,  bunch 
large.  Fruit  incon- 
siderable in  amount. 


7  "f  1 2765 1     Berry  large,  bunch 
ilarge. 

^^.  113'     Berry  medium, 
bunch  large. 


22 

Aug! 


i3-«9 


935      Berry  large,  bunch 
I         [large. 


aa-ag'  ^^^     Berry  medium    or 
I         Ismail,   bunch   large. 
A  Quality  excellent. 

^"^1  688     Berry  small,  bunch 
medium. 

Jul  38  I 

Aug  170a'     Berry    medium   to 
»8  Ilarge,  bunch  small. 

x-af  ^77|     Bunch   and    berry 
i         'medium. 

la-^M    647!     Berry  large,  bunch 
ilarge.     Wormy. 

Yi^'  993i     Berry  med.,  bunch 
medium.    Wormy. 


Aug 

i3-a8 
Aug 

29 


425  Berry  large,  bunch 
|medium.  Wormy. 
Quality  good. 

Berry  and  bunch 
large.  Wormy.  Two 
plants  very  weak. 

I     Berry  medium  and 

Ibunch  large. 
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TABULATED  FIELD  NOTES  ON  GRAPES— Continued. 


Varieties. 


< 
u 


o  ^ 


^    o  -o    o  c 


1^ 


.oQ 


^  J 


.5^ 


P< 


Remarks. 


Cunningham ^Aestivalis  . 

C^thiana..... 

Delaware Hybrid 

Diana Labrusca. .. 

Dracut  Amber.... 

Duchess 

Eaton 

Early  Victor 

Eldorado 

Elsingberry 

Elvira 

Empire  Stale 

Etta 


Eumelan .. 

Eva 

Excelsior. 


6        o 

i 

12    I      I 

6      I 
6 

6       o 

i 
6        I 

6       o 

6       o 

I 
Hybrid I     6       3 

I 
Aestivalis ..     6       2 

I         I 
Riparia !     6       o 


Hybrid I     6        i 

Riparia 6  j     i 


I 


Aestivalis  ..6  o 
Labrusca...  6  I  o 
Hybdri  6        i 


90 


5 
6 
6 

5 
6 
6  I 

4  I 

6l 
t 

I 

5  I 


30 
30 
70 
90 


90 
30 


Aug 

1-89 

Aug 

X3a9 

Aug 

i6*ai 

Aug 
16-39 

Aug 
13 

Aug 

i3-ai 

July 
19-31 

Aug 
16 

Aug 
29 

July 
31 


30 


6  j     80I. 


Berry  medium  and 
bunch  small.  Very 
■poor  yield. 
853;  Berry  small,  bunck 
large.  Two  plants 
verv  small. 

783J......' - 

2551     Berry   medium  or 
large,    bunch    large 
.and  compact. 
119 1 1     Berry  large,  bunch 
^compact 
I 

136      Berry  medium. 

1 99      Berry  of  the  largest 
size. 
I 

773!  Bunch  and  berry 
med.  to  large.  Qual- 
ity good.    Wormy. 

369  Berry  and  bunch, 
medium. 

1 2 7 1  Berry  small,  bunch 
large.  Very  sweet. 

227!  Berry  large,  bunch 
.medium;  compact. 


401 


.l".^843 


r 


.  Berry  medium  to 
large,  bunch  large,, 
jcompact.  Little  fruit. 

.j  Berry  medium  and 
•quality  poor.  Very 
little  fruit. 

Berry  and    bunch 
large. 

All  the  plants  very 
weak. 


Agricultural  Experiment  Station. 


55 


TABULATED  FIELD  NOTES  ON  GRAPES-r-Continued. 


Varieties. 


1^ 


Faith.. 


Riparia . 


Florence  ., 
Flowers ... 
Gazelle ..., 


Labrusca.. 

Vulpina 

Hybrid 


Goethe. i     *« 

Grein'sGolden....  I  Riparia 

I 
Green  Mountain..! 

Hartford.... Labrusca.. 

Hayez 

Hcrbcmont... 

Herbert 

Hermann.. 

Highland 

Humboldt 

Iowa ^ 

Iowa  Excelsior.... 


Aestivalis 

Hybrid 

Aestivalis 

Hybrid 

Riparia 

Labrusca. 


4;    V 

1° 


6  I  I 

6  i  o 

6  ^  I 

I 

61  2 


P< 


2< 


6  I  o  I     6 

6  I  o  i     6 

I     i 

'    I 

6  06 


o'     6 

I 


0 

6 

50 

0 

6 

40 

0 

6 

70 

o  !     6 


o;  6 


I  I    5 
o       6 


25 


70 


40 


50 
60 


AU£ 


Aug 

16-21 


July 
26 
Aug 


Aug 
z-22 


Aug 
16-29 


2178 


340 


Remarks. 


Berry  medium  or 
small,  bunch  medium 
compact.  Reddish 
white;  sweet. 


No  fruit. 


Berry  medium ;  very 
little  fruit.  Surviving 
plants  very  weak. 

Berry  and  bunch 
large.  Wormy.  No 
marketable  fruit. 
709'  Berry  very  Isfrge' 
and  fine,  bunch  large 
and  compact. 

No  fruit. 


603 


227 


340 


Aug 
29 

Aug 

13- 39: 

Aug 

11-29 


188 

153 
312 


Berry  and  bunch 
large.    Quality  poor. 

Berry  med'm.  Very 
little  fruit. 

Berry  small  or  very 
small,  bunch  large. 

But  little  fruit. 
The  bunch  and  berry 
large. 

Bunch  large  and 
compact,  berry  large. 

No  fruit. 


Berry  med. ,  bunch 
med. ;  compact 

Berry  med.,  bunch 
long.     Sweet. 

Berry  med.,  bunch 
large. 


s^ 
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TABULATED  FIELD  NOTES  ON  GRAPES— Continued. 


Varieties. 


3 


c 

11 

3 
2; 

en 

>  . 

t 

M 

c 

>  . 

0  c 

«^  0 
c  — 

"    S 

0 

> 

Iron  Clad  .. 

Irving 

Isabella 

Isabella.... 

Ives 

Jancsville . 
Jefferson.. 
Jessica 


Riparia 16 

Labrusca...  6 

**        ...  6 

««        ....  6 

'*        ....  6 

Riparia 6 

Labrusca...  6 
Hybrid  .. 


Lady Labrusca . 

L'dy  Washingt'n  .'Hybrid 

Lenoir Aestivalis 


Lindley *..,. 

Hybrid 

6 

' 

Louisiana  

Aestivalis  .. 

0 

I 

Marion   

Riparia  .... 

6 

0 

Martha  

Labrusca... 

6 

I 

Mary  Ann 

t( 

6 

I 

3 
5 
5 
6 

o  I     6 
o  ;    6 


I 


July 
36 
Aug 


80 
80 
80 


Aug 

8-16 


I  Aug 


22 

! 

Aug 


30. 


I    21 


3°  8-16 


50 
90 
60 
2  I  30 
40 

5 
6 


Aug 
16 

Aug 
29 

Aug 
11-29 


1815 


664 


1765 

1149 

28 

397 

333 


Remarks. 


Berry  med.,  bunch 
med.  to  large.   Sour. 

Berry  med.  Very 
little  fruit. 

Berry  large,  bunch 
large  and  long. 

Berry  small,  bunch 
medium. 

Bunch  and  berry 
large. 

Berry  large,  bunch 
medium. 

Bunch  large,  berry 
med.  to  large.  Leaf- 
folder  bad. 

Berry  med  ,  bunch 
large.  Leaf- folder 
very  bad.  White 
very  good. 

Berry  med.,  bunch 
med.  and  compact. 


272'     Bunch  very  large, 
berry  med.  to  large. 

14      Berry  small. 


496      Berry  large,  bunch 
medium. 


.  I     Bunch    small    and 
I  very  compact.     Very 


July 

26-31 

Aug 
J«>y 

Au^ 


little  fruit. 

673      Bunch  med. ,  berry 

large  or  med.    Little 

2382  injured  by  leaf-folder 

Berry  large,  bunch 

medium  or  large. 

1770!  Berry  large  and  long 
ibunch  large.  Sour. 
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TABULATED  FIELD  NOTES  ON  GRAPES— Continued. 


Varieties. 


3 


s 

£ 

S 

c 

s 

C3 

>^- 

>  . 

>     . 

MM      %i 

NM  -o 

^  bo 

o  5 

o  S 

o  e 

t^ 

Sr^ 

£:> 

^04 

.O*^ 

g 

g 

S 

3 

9 

2; 

:z 

z 

Massasoit 

Mason^s  Seedl'g 
Maxatavney... 

Mcrrimac 

Mo.  Riesling... 

Mission 

Montefiorc 

Moore's  Diam'd 
Moore's   Early. 


Meyer 

Munson's  15  . 

"        25.. 

"        26. 

"        27.. 

"       33- 

"       38 


Labrusca.. 


1 

6  I     o 

I 

i 
6  ;    I 

i 

6  i    o 
6 


I 


Riparia 

Vinifera . .. 

Riparia |     6 

Labrusca...'     6 
"       ....I     6 


I 


I 


Hybrid . 


I 

»     I 

6  I     o 

I 
2  I    o 


P^ 
80 

40 

70 

70 
40 


I         10 


Aug 
16 

Aug 
16 

Aug 

13-141 

Aug 
21 


2< 


REMAItKS. 


Berry  small,  bunch 

large.     Sour. 

I 
170     Berry  large,  bunch 
meditini. 

156     Berry  med'm,  long. 


Aug 


July 

Aug 

13 


Aug 
21 


July 
31 

Aug 
21 


269     Berry  large. 

I 

57      Bunch  med.,  com- 
pact, berry  medium. 

Two  of  the  surviv- 
ing plants  are  very 
weak. 

1347  Berry  large,  bunch 
medium  and  compact. 
Leaf-folder  bad. 

Berry  large,  qual- 
ity good.  Very  little 
fruit. 
74*8  Berry  large  or  very 
, large,  bunch  compact. 
.Quality  very  good. 

I     Berry   and    bunch 

'large.       Very     little 
'frtiit. 
85      Rather  poor  qual- 
ity. 


170. 
3401. 


-^"?3i 


10  "2,^ ,3i27imedium. 


Berry    and  bunch 


2  I     I  I     I  I 


'.  I  I 


Aug 


Large  berry  of  ex- 


851  cellent  quality. 
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TABULATED  FIELD  NOTES  ON  GRAPES— Continued. 


Varieties. 

Munson^s  41... 
45- 


3 


tf] 

tf) 

(/) 

>> 

w 

V 

4> 

1- 

c 

c 

C 

3 

h. 

^^ 

> 

>      . 

—  0 
c2 

%l 

0   e^ 

0   C 

61 

« 

—  0 

-0   &H 

ja^ 

^h4 

4^    <U 

3 

i 

i 

3 

1- 

Est) 

> 

2 

z 

^; 

u. 

Remarks. 


47- 

50- 
51. 
65.. 
67. 
71.. 
126 . 


Hybrid I     2  !     o 


Naomi 

Neosho Aestivalis  . 


2  I     o 


I     2 


New  Haven- 
Niagara  

Noah 


North  Carolina.... 


Labrusca... 


Hybrid . 


Labrusca. 


N'thn  Muscadine        ** 


6       o 


4°  ^t^ 


Aug 

23 


340 


30  ^^'     851     Quality  excellent. 
85  ~ 


1085! 


Aug 


Aug 
21 

Aug 
21 

j  Aug 


2808 

170! 

I 

425. 


Berry    medium  to 
large. 


Sweet.     Seed  free 
from  pulp. 


I  Aug 

"I  29 

nl 


255    

340   : 


40 


30 
60 


Aug 
7.2a 

Aug 


^8^ 

Aug 
12 

Aug 
13-21 


570 
2027 


Berry  and  bunch 
large.  Surviving  vines 
very  weak. 

Berry  medium  to 
large,  hunch  large. 


174      Bunch  large.  Leaf- 
folder  very  bad. 


170 
421 


Berry  large  to  very 
large,  bunch  large. 

Berry  large,  bunch 
medium.    Very  little 
hurt  by  leaf -folder. 
Wormy.  _ 
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TABULATED  FIELD  NOTES  ON  GRAPES— Continued. 


Varieties. 


55 


>    , 


e 

O    B 

1^ 


«-  o 


cu 


.0  s: 

3< 


Remarks. 


Norton^sVirginiajAestivalis  . 

Oriental |  Hybrid 

Othello •* 


Pauline ,^ 

Pearl  Rounnels.. 

Perkins 

Peter  Wylie 

Pocklington 

Podghkeepsie ... 


Aestivalis  . 
Riparia  .... 
Labrusca.. 
Hybrid  ...' 
Labru^a.. 
Hybrid 


Prentiss Labrusca 


Rebecca., 


Rcntz 

Rcqua 

Rochester  - 
Rogers'  2. 


Hybrid 

Labrusca . 
Hybrid .... 


o       61  30 

0  I     6  I  60 

1  5  80 

i 

6  ,  90 

! 

6  1  70 


5  '     70 

1 

6  70 


3  JO 

I 

6  I  o 

6  '  60 

5  60 

12  I  80 


Aug 
13-29 

Aug 

Aug 
13-29 


Aug 

Aug 
14- 22 


Aug 
21 


July 
19-30 

'"^ 

Aug: 


Aug 
29 

Aug 
12-29 


851 

170 
289 

132 
1049 


70 


1 106 


1269 


408 


Berry  small,  bunch 
med.      Quality  poor. 

Berry   and    bunch 
large. 

Bench   and    berry 
large. 


Two  plants  very 
weak. 

Berry  small  or  me- 
dium. White  berry 
very  good. 

Bunch  and  berry 
large.  Quality  doubt- 
ful. 

Berry  med.,  bunch 
med.  compact.  Little 
fruit. 

Berry  large.  Fruit 
not  measured. 

No  fruit. 


Berry  medium  or 
small,  large  compact 
bunches.  Leaf-folder 
bad.  Sour. 


Berry  large,  bunch 
med.  Little  inj'y  from 
leaf-folder.   Wormy. 

Berry  large,  bunch 
medium.  Little  fruit. 

Berry  and  bunch 
large. 

Berry  large,  bunch 
large.   Little  fruit. 


6o 
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TABULATED  FIELD  NOTES  ON  GRAPES— Continued. 


Varieties. 


Z 

£ 

£ 

^ 

C 

a 

a 

3 

t> 

>'T1 

>    . 

>    . 

2 

O. 

u 

u 

flPL. 

-^ 

JDhJ 

s 

d 

a 

0 

£3 

3 

£ 

? 

55 

IS 

^; 

p« 

Remarks. 


Rogers'  5 

"         8 

<*        II 

''        13 

''        14 

**       36 

Salem 

Secretary 

Scuppemong..... 
Taylor's  Bullet- 
Telegraph  

Thomas 

Transparent 

Triumph 

Uhland 

Ulster  Prolific. 


Hybrid . 


Hybrid . 


Vulpina |  6 

Riparia 6 

Labrusca...,  6 

Vulpina I  6 

Riparia ■  6 

Hybrid ;  6 


Riparia . 


Labrusca...      6 


I  Aug 


Aug 


6  ,     50 


Aug' 


Large  black  berry 
of  good  quality. 

Berry  large,  bunch 
medium. 

Berry    long    and 
large,  bunch  long. 


No  fruit. 


Berry  large,  bunch 
med.  Little  injured 
by  leaf-folder. 

No  fruit. 


Little  fruit.     Sur- 
viving plants  weak. 

Berry  med  ,  bunch 
large. 

Berry   and    bunch 
medium. 
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TABULATED  FIELD  NOTES  ON  GRAPES— Concluded. 


Varifties. 


u 


s 

1^ 


s 

O    CIS 


1^ 


e  ^ 


a  ^ 

2< 


Remasks. 


Venango 

Vcrgennes...., 

Wavcrly 

Whitehall 

Wilder. 

Wilding 

Woodruff  Red... 
Worden 


Labrusca. 


HyUrid .... 
Labrusca. 
Hybrid .,.. 


Labrusca, 


Wyoming  Red  .. 
York  Madeira.... 
Znfa  idel 


Vinefera-. 


6 

0 

6 

60 

6 

I 

5 

0 

6 

I 

5 

6 

0 

6 

70 

6 

I 

5 

60 

6 

I 

5 

10 

6 

0 

6 

100 

6 

0 

6 

20 

6 

0 

6 

20 

6 

I 

5 

30 

6 

0 

6 

Aug 
29 

Aug 
13-29 


142 


6i3 


Aug 
26 

Aug 
13-22 

Aug 

x8-ai 


"3 
442 
510 


Aug 
5 

July 
36 

Aug: 
19 

Aug 
16-29 


Berry  large,  bunch 
medium. 

One  plant  very 
weak.  Seed  separates 
easily  from  the  pulp. 

No  fruit. 


Berry  large,  bunch 
large.     Wormy. 

Berry   and    bunch  ^ 
large. 

Berry  large,  bunch 
medium. 

Berry  very  large^ 
'and  bunch  compact. 
]  Quality  very  good. 
1 1 34  Berry  and  bunch 
large.  Two  plants 
very  weak. 
2190  Berry  med.,  bunch 
large.  Quality  excel- 
lent. 

289  Berry  and  bunch 
medium.  Two  plants 
very  weak. 

All  very  weak.  No 
fruit.  • 
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SPECIAL  ENTOMOLOGISTS  REPORT, 


THE  ACTION    OF    SOME    NEW   INSECTICIDES   ON 
THE  COTTON  WORM.* 


The  present  season  has  not  been  a  very  desirable  one  for 
experimental  work  on  the  cotton  worm.  It  was  not  until  late 
in  September  that  they  appeared  in  sufficient  numbers  to  expe- 
riment with,  and  then  only  on  an  acre  or  two  of  land.  This 
.  was  at  Noble  Lake;  and  when  the  report  of  their  work  reached 
me,  they  had  already  commenced  to  '*rag**  the  leaves,  and  had 
almost  entirely  disappeared  inside  of  a  week.  The  field  expe- 
riments had  to  be  made  at  this  time  and  supplemented  later  by 
experiments  on  the  cotton  worms  in  confinement,  to  watch 
more  closely  the  action  of  the  insecticides  upon  them.  Owing 
to  the  disadvantages  under  which  we  were  thus  placed,  and  to 
the  lateness  of  the  season,  the  experiments  were  not  so  com- 
plete in  all  respects  as  it  was  desired  to  make  them.  In  the 
work,  it  has  been  our  aim  to  find  some  practical  remedy  for  the 
cotton  worms  that  will  have  the  desired  effect  on  them,  and  at 
the  same  time  not  be  as  dangerous  to  the  handlers  as  Paris 
(jreen  and  London  Purple. 


LIQUID   REMEDliES. 


SLUDGE. 


The  experiments  were  devoted  as  much  as  possible  to  the 
use  of  poisons  in  the  powder  form,  as  this  seems  to  be  the  more 
desirable. 


Agricultural  Experiment  Station,  6j 

*During  the  present  season  our  Staff  Entomologist  was 
taken  sick  with  malarial  fever  at  Pine  Bluff.  We  therefore  se- 
cured the  services  of  Mr.  G.  C.  Davis,  Entomological  Assist- 
ant at  the  Michigan  Agricultural  College,  to  undertake  some 
experiments  with  the  cotton  worm.  It  occurred  to  me  that  it 
might  be  a  good  plan  to  test  several  chemicals  as  to  their  in- 
secticidal  properties.  I  prepared  several  substances  for  trial, 
in  each  case  mixing  the  chemical  with  an  amount  of  iBour  that 
would  bring  the  price  of  the  mixture  to  that  of  Paris  Green. 
The  results  obtained  by  Mr.  Davis  with  these  mixtures  appear 
in  the  succeeding  pages.  I  am  at  present  determining  the 
active  principle  of  Pyrethrum,  and  the  kerosene  extract  de- 
scribed was  obtained  by  me  in  the  process.  It  will  of  course 
be  possible  to  make  this  any^  required  strength  by  means  of  a 
suitable  extraction  apparatus.  We  intend  to  continue  this 
work.  We  shall  also  experiment  next  season  with  other  alka- 
loids, as  Veratrin  seems  to  have  been  quite  effective. 

ALBERT  E.  MENKE,  Director. 


A  few  insecticides  to  be  applied  as  liquids  seem  sufficiently 
promising  to  deserve  some  attention.  One  of  these  is  the  ke- 
rosene soap,  commonly  known  as  sludge,  made  from  a  refuse 
in  the  refining  of  coal  oil.  This  is  a  cheap  insecticide,  and  had 
proved  effectual  on  the  pear  tree  slug  and  some  other  insects. 
It,  nevertheless,  proved  a  failure  on  the  cotton  worm,  although 
applied  as  strong  as  it  could  be  made  without  solidifying  when 
cold. 

KEROSENE  EXTRACT  OF  PYRETHRUM. 

This  is  an  entirely  new  insetticide,  and  from  present  indi- 
cations seem  to  be  one  of  the  most  efficient  and  at  the  same 
time  inexpensive  and  harmless  remedies  that  we  have.  It  com- 
bines the  strength  and  destructive  elements  of  two  well  known 
insecticides,  pyrethrum  and  kerosene  oil,  in  one. 

The  proportions  of  pyrethrum  and  kerosene  were  two  and 
one-half  pounds  of  the. former  to  about  one  and   one-half  gal- 
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Ion  of  the  latter.  The  yellowish,  oily  extract  obtained  will  not 
mix  with  water  any  more  readily  than  pure  kerosene  and  has 
to  be  formed  into  an  emulsion  with  soap  in  a  manner  similar  to 
the  kerosene  emulsions.  Quite  a  number  of  experiments  were 
made  to  ascertain  the  best  proportions  to  use  in  making  the 
emulsion,  and  it  was  found  to  be  one  pound  of  soap  dissolved 
in  one  gallon  of  boiling  water,  and  to  this  boiling  hot  mixture, 
add  one  gallon  of  the  kerosene  extract  and  mix  with  a  force 
pump  so  thoroughly  that  the  oil  will  not  separate  on  standing. 
This  will  require  from  ten  to  thirty  minutes  steady  work,  ac- 
cording to  the  quantity  and  the  force  used.  On  cooling,  the 
emulsion  will  be  a  thick  creamy  mass  which  can  be  diluted  with 
water  to  the  desired  proportions. 

Experiments  werf  conducted  to  ascertain  the  least  amount 
that  would  be  perfectly  effectual  when  applied  to  the  cotton 
worm,  and  the  summary  is,  that  it  is  one  part  of  the  emulsion 
to  450  or  500  parts  of  water.  When  it  was  diluted  with  more 
than  900  of  water  the  young  worms  were  not  killed;  at  a 
strength  of  500  to  900  parts  of  water  to  one  of  emulsion,  those 
half  grown  or  less  seldom  escaped  death.  When  reduced 
much  less  than  one  part  in  450  death  came  in  a  very  few  min- 
utes. The  application  of  one  part  to  500  of  water  caused  the 
worms  to  die  in  from  twelve  hours  to  two  days,  according  to 
size.  This  proportion  was  also  tried  on  pupae.  All  those  that 
were  exposed  by  an  opening  in  the  web  or  leaf  sufficient  to  be 
wetted  by  the  solution  were  killed  quite  quickly,  otherwise  they 
were  uninjured. 

The  extract  kills  entirely  by  contact  and  not  by  eating,  as 
with  Paris  Green  and  London  Purple.  It  makes  the  cotton 
worms  uneasy  as  soon  as  applied  and  causes  them  to  drop  to 
the  ground  writhing  in  great  agony.  This  continues  until  they 
become  greatly  exhausted,  when  they  often  remain  motionless 
for  some  time  before  death.  While  the  emulsion  is  so  destruc- 
tive to  insect  life,  it  is  not  in  the  least  injurious  to  those  hand- 
ling it. 

A  very  important  feature  of  this  extract  as  an  insecticide 
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is  its  cheapness.     The  cost  of  that  used  this  season  is  as  fol- 
lows : 

2>^  pounds  pyrcthrum  @  30  cts.  per  lb. $0.75 

\%  gallon  oil  @  15  cts.  per  gal 22%^ 

i^  gallon  extract,  cost 91% 

I       gallon  extract,  cost ^     .65 

I    pound  soap,  cost 10 

In  spraying,  thirty  gallons  of  the  diluted  emulsion  is  gen- 
erally considered  the  amount  necessary  to  cover  an  acre  of  cot- 
ton. This  is  made  up  at  a  strength  of  i  part  to  450  of  water,, 
therefore  75  cents  will  buy  enough  for  15  acres.  It  is  a  mini- 
mum price  for  an  insecticide,  and  its  cheapness,  combined  with 
its  other  good  qualities,  is  bound  to  make  it  a  very  popular 
remedy  for  many  insects. 

The  exact  strength  at  which  it  can  be  applied  to  plants, 
without  injury  to  the  foliage  was  not  determined,  but  was  ex- 
perimented with  enough  to.  know  that  it  can  be  used  quite 
strong  without  any  perceptible  .harm. 

Although  the  cost  of  this  insecticide  is  so  small  the  appli- 
cation of  the  emulsion  to  large  areas  will  have  an  increased  ex- 
pense due  to  the  necessary  spraying  machinery.  This  might 
be  lessened  if  it  could  be  applied  in  the  powder  form.  Fur- 
ther, water  for  extensive  spraying  is  sometimes  difficult  to  ob- 
tain close  at  hand.  Considering  these  difficulties,  it  was 
thought  that  possibly  the  extract  could  be  mixed  with  some 
powder  so  that  it  could  be  dusted  on  the  plants.  Several  expe- 
riments were  made  to  test  its  practicability. 

The  ashes  used  in  the  following  experiments  were  fresh  > 
and  as  dry  as  could  be  obtained.  They  were  screened  through 
a  wire  sieve  and  then  through  very  fine  sacking,  leaving  them 
very  fine,  so  much  so  that  a  light  breeze  would  carry  them 
quite  a  distance.     The  experiments  as  tried  are : 

I .  One-fourth  pint  of  kerosene  extract  to  one  pound  of 
wood  ashes,  applied  immediately  after  mixing.  All  the  worms 
were  more  or  less  affected,  but  the  larger  ones  soon  commenced 
feeding  again,  and  the  next  morning  all  had  recovered. 

AS 
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2.  One-half  pint  kerosene  extract  to  one  pound  wood 
ashes,  applied'  after  mixing.  A  few  of  the  worms  died  in  three 
quarters  of  an  hour;   the  others  survived  after  two  days. 

3.  Five-eighths  of  a  pint  of  kerosene  extract  to  one 
pound  of  wood  ashes,  applied  when  first  mixed.  All  but  one 
large  worm  died  in  thirty-five  minutes  and  that  one  died  an 
hour  later. 

4.  Three-fourths  of  a  pint  of  kerosene  extract  to  one 
pound  of  wood  ashes,  applied  when  first  mixed  but  very  wet. 
Result,  all  dead  inside  of  fifteen  minutes. 

5.  One-half,  five-eighths  and  three-fourths  pint  were 
mixed  respectively  in  one  pound  quantities  of  wood  ashes  and 
placed  in  an  oven  a  few  minutes  till  moderately  dry.  The  sub- 
stance thus  obtained  had  no  odor  and  did  no  injury  to  the  cot- 
ton worms. 

6.  Refuse  pyrethrum  powder  from  which  the  extract  was 
made.     No  effect. 

7.  Same  as  No.  6,  with  one-fourth  of  pint  of  kerosene 
extract  to  the  pound  added.  This  was  effectual  in  its  work, 
but  was  too  wet  to  apply  well.     When  dried  not  as  satisfactor>'. 

Experiments  with  the  extract  in  coal  ashes,  cotton-seed 
meal  and  flour  were  tried,  but  with  results  not  entirely  satisfac- 
tory. '  Cotton-seed  meal  is  too  coarse  and  flour  not  of  the  right 
nature  to  admit  of  the  mixture.  The  coal  ashes  retained  the 
extract  better  than  the  wood  ashes,  but  were  too  wet  to  be  ap- 
plied when  first  mixed  and  lost  much  of  their  strength  when 
dried.  Mixture  No.  3  proved  the  most  satisfactory,  as  this 
was  dry  enough  to  dust  on  the  plants,  and  killed  the  worms; 
wh^n  mixed  with  a  small  amount  of  dextrine  the  ashes  adhered 
well  to  the  plant. 

OTHER   POWDER   FORMS. 

Of  the  other  powder  forms  of  insecticides  tried,  all  were 
mixed  with  about  one  pound  of  flour  and  were  applied  both 
heavily  and  lightly  to  the  plants  to  note  the  different  effects. 
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Quite  a  number  proved  of  no  value.     None  of  these  powders 
injured  the  plants  on  which  they  were  applied. 

One  ounce  of  Santonin  to  one  pound  of  flour No  effect. 

Eight  ounces  of  Oxalic  Acid  to  one  pound  of  flour 

One  ounce  of  Benzoic  Acid  to  one  pound  of  flour 

Two  ounces  of  Mercuric  Chloride  to  one  pound  of  flour ... .-. r..... 

One  ounce  of  Tartar  Emetic  to  one  pound  of  flour 

One  ounce  of  Salicylic  Acid  to  one  pound  of  flour. 

One  ounce  of  Cinchonin  to  one  pound  of  flour, — When  this 
was  heavily  applied  to  the  plant  the  leaves  were  eaten  without 
injury  to  the  larger  worms,  while  the  smaller  ones  were  usually 
killed  in  about  twenty-four  hours.  Some  of  the  larger  worms 
"webbed  up"  after  eating,  and  died  before  transforming  to  the 
pupae  state.  All  showed  signs  of  considerable  disturbance  after 
eating  the  dusted  leaves. 

Eight  ounces  of  Bichromate  of  Potash  to  one  pound  of  flour, 
— When  lightly  applied  in  the  field  this  seemed  to  do  no  per- 
ceptible harm.  When  applied  heavier,  the  worms  refused  to 
eat  the  leaves.  Some  were  confined  in  a  box  and  kept  con- 
stantly supplied  with  fresh  leaves  covered  with  the  powder. 
After  two  days  fasting  one  worm  ate  a  small  notch  in  a  leaf  and 
soon  died  from  the  effects.  The  others  starved  to  death  in 
about  a  week. 

Hellebore  had  very  much  the  same  effect  as  the  preceding 
on  the  worms,  causing  them  to  "web  up"  if  possible,  and  if 
not,  to  eat  some  fresh  leaf  not  dusted,  or  starve.  The  dust  of 
the  hellebore  seemed  to  affect  the  breathing,  as  it  caused  an 
uneasiness  when  first  applied. 

Eight  ounces  of  Lead  Acetate  to  one  pound  of  flour, — As  a 
remedy,  this  did  not  prove  very  satisfactory,  although  it  killed 
some  worms,  both  in  the  field  experiments  and  in  confinement, 
which  merits  it  to  still  further  trial.  This  powder  kills  by  eat- 
ing, soon  causing  the  worm  to  leave  the  plant  and  writhe  until 
dead. 

One^fourth  ounce  of  Veratrin  to  one  pound  of  flour, — Al- 
though in  the  proportion  of  one  part  of  the  chemical  to  64  of 
flour,  this  powder  was  by  far  the  most  effectual  in  its  work  of 
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any  tried,  and  bids  fair  to  be  a  rival  of  Paris  Green  and  London 
Purple.  It  kills  by  contact  and  by  eating.  When  it  comes  in 
contact  with  the  worm,  there  at  once  begins  to  be  a  marked 
uneasiness  followed  almost  immediately  by  trembling  and 
writhing,  during  which  it  falls  to  the  ground  probably  never  to 
recover.  Should  it  recover  sufficiently  to  return  to  the  plant, 
as  soon  as  it  begins  eating,  a  small  quantity  proves  fatal.  Some 
experiments  with  Paris  Green  were  made  under  like  conditions 
for  the  comparison  of  the  two,  with  the  exception  that  the 
Paris  Green  was  applied  in  the  strength  that  it  is  usually  used. 
There  seemed  to  be,  in  general,. a  considerable  similarity  in  ef- 
fect, except  that  the  Veratrin  showed  more  effect  by  contact, 
and  the  Paris  Green  seemed  somewhat  quicker  in  its  effects 
when  eaten. 

Experiments  were  also  made  to  ascertain  the  quantity* of 
Vefratrin  necessary  to  be  effectual.  As  near  as  could  be  deter- 
mined, it  will  require  from  a  pound  and  a  half  to  two  pounds  of 
the  mixture  per  acre.  The  data  obtained  as  to  best, quantity 
to  be  used  or  strength  of  mixture,  are  insufficient  to  warrant 
conclusions  on  these  points.  The  poison,  as  made  up  by  Prof. 
Menke  might  have  been  more  diluted  with  flour  and  still  proven 
effectual.  We  had  not  the  chance  this  year  to  complete  these 
tests.  The  cost  of  the  insecticide  mixture  will,  when  purchased 
on  a  large  scale,  be  about  the  same  as  Paris  Green.  Veratrin 
is  but  little  used  at  present  except  in  medicine. 

SUMMARY. 

Kerosene  extract  of  pyrethrum  proves  to  be  a  powerful  in- 
secticide. It  is  made  by  passing  kerosene  oil  through  the 
powdered  pyrethrum.  Combined  with  soap  it  forms  an  emul- 
sion which  may  be  reduced  to  one  part  in  450  or  500  parts  of 
water  before  applying.  It  is  harmless  to  those  who  handle  and 
apply  it,  and  costs  about  five  cents  per  acre.  The  application 
of  it  in  the  powder  form  combined  with  ash^s,  cotton  seed  meal, 
refuse  pyrethrum  powder  and  flour  were  hardly  satisfactory 
enough  to  recommend  the  use  of  it  in  that  form. 
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Veratrin  is  a  quick  and  effectual  exterminator,  killing  by 
contact  and  by  feeding.  Although  greatly  diluted,  it  proves 
itself  nearly,  if  not  entirely,  equal  to  Paris  Green.  The  cost 
of  the  mixture  is  about  the  same. 

OBSERVATIONS. 

Many  have  wondered  why  the  cotton  worm  did  not  in- 
crease more  rapidly  this  season.  A  few  observations  made  in 
the  field  may  show  some  reasons  for  their  small  number. 

1 .  The  blackbirds  frequented  the  cotton  fields  very  closely 
through  the  season,  and  did  a  great  deal  toward  keeping  the 
plants  free  from  worms.  The  flocks  were  very  numerous,  and 
in  several  places  where  quite  a  few  worms  could  be  found  before 
an  invasion,  the  plants  would  be  practically  free  after  it. 

2.  Ants  were  seen  to  attack  the  worms  on  the  ground 
and  the  leaves  of  the  plant,  usually  with  success.  The  species 
appeared  to  be  the  Solenopsis  geminata, 

3.  The  Spined  Soldier  Bug  (^Podisus  spinosus)  was  very 
numerous  this  season  in  all  stages  of  growth  and  did  good  work 
as  usual. 

4.  Derceocorus  rapidus,  known  commonly  as  the  Dusky 
Plant  Bug.  This  evidently  is  also  a  plant  feeder,  as  Professor 
Forbes  mentions  it*  among  the  insects  injurious  to  the  straw- 
berry, and  it 

6.  The  parasites  also  did  their  share.  The  little  egg 
parasite,  Trichogramma  pretiosa,  which  is  said  to  destroy  such 
a  large  per  cent,  some  years,  was  not  found  till  late  in  Septem- 
ber. From  that  time  on  it  probably  destroyed  nearly  one- 
fourth  of  the  eggs. 

7.  Quite  a  per  cent,  of  the  pupae  of  the  second  brood 
was  parasitized  by  Chalcis  oratus. 

8 .  Later  in  the  season  fully  one-fourth  of  the  worms  were  at- 
tacked by  thatpecifliar  parasite  knowp  as  Comstock' s  Euplectrus. 

Just  how  much  these  enemies  of  the  cotton  wofm  have 
done  to  prevent  ravages  similar  to  those  of  last  year,  cannot  be 
definitely  stated,  but  it  is  certain  that,  had  the  worms  not  been 
molested  by  them  this  season,  the  cotton  would  have  been 
greatly  injured  in  many  places. 

G.   C.   DAVIS,  Special  Agent. 
Pine  Bluff,  Ark. 
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STAFF  ENTOMOLOGIST'S  REPORT. 


ARTICLE   I.— NOTES   OF  THE   SEASON. 

The  past  year  has  been   comparatively  free  from  insect  in- 
jury.    Local  losses  however  have  sometimes  been  serious. 

Cutworms, — The  warm  winter  seems  to  have  been  very 
favorable  to  the  hibernation  of  cutworms.  All  over  the  southern 
part  of  this  State  as  well  as  in  Texas  and  Louisiana  they  seem 
to  have  been  more  numerous  than  usual.  The  real  damage 
they  do  in  the  field  is  generally  much  less  than  would  be  the 
cost  of  any  remedy  at  present  known.  Clean  cultivation  as  a 
preventative  measure  is  an  exception  only  because  it  pays  for 
other  reasons.  On  garden  plots  the  use  of  poisoned  baits  cer- 
tainly will  pay  and  when  the  worms  are  very  abundant  it  is  prob- 
able that  it  might  be  used  to  advantage  even  on  a  large  scale. 
The  poisoned  baits  consist  of  clover  grass  or  any  other  green 
herbage  dipped  in  a  solution  of  Paris  green  or  any  other  arsenite 
and  scattered  in  bunches  on  the  ground  after  the  latter  has  been 
plowed  and  harrowed  in  order  to  remove  everything  else  the 
worms  could  find  to  feed  on. 

White-  Grubs, — The  young  of  the  *'June  bug"  is  the  insect 
known  as  the  white  grub.  It  did  a  great  amount  of  damage  in 
some  limited  localities  and  the  mature  insect  was  very  abundant. 
Where  this  was  the  case  they  should  be  looked  out  for  the  com- 
ing season.  As  for  remedies  what  has  been  said  in  reference  to 
the  cut  worm  is  equally  applicable  for  this  insect. 

The  Grain  Plant  Louse, — This  insect  did  considerable  in- 
jury last  year  as  noted  in  the  Second  Report  but  was  even  more 
injurious  the  past  season.  Indeed  they  probably  did  more  injury 
than  any  other  one  insect  attacking  field  crops.  Some  experi- 
ments tried  this  season  gave  only  negative  results,  due  in  part 
at  least  to  the  presence  in  large  numbers  of  several  species  of 
"Lady  Beetles"  which  were  a  more  effectual  check  to  the  insect 
than  the  remedies  tried.     It  is  probable  that  these  beetles  have 
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so  nearly  exterminated  the  lice  that  they  will  not  be  able  to  do 
any  injury  next  year. 

The  Grape  Leaf  Folder. — While,  most  of  the  vineyards 
about  here  were  not  seriously  troubled  by  the  leaf  folder  the  ex- 
periment vineyard  of  the  Station  became  very  much  eaten. 
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A  marked  difference  in  the  amount  of  injury  done  to  differ- 
ent varieties  was  observable.     The  following  varieties  lost  more 
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than  three-fourths  of  their  foliage:  Agawam,  Brighton,  Diana, 
Excelsior,  Grein's  Golden,  Herman,  Highland,  Israella,  Jefferson, 
Jessica,  Lady  Washington,  Mary  Ann,  Mason's  Seedling,  Mer- 
rimac,  Montifiore,  Munson's  No.  15,  27,  41.  45,  50  and  67, 
Naomi,   Prentiss,  Requa  and  Rogers  No.  2,  5,  8  and  11. 

Those  that  lost  more  than  one-half  of  their  foliage  are: 
August  Giant,  Beauty,  Brant  Centennial,  Champion,  Concord, 
Cunningham,  Devereux,  Elvira,  Etta,  Goethe,  Hayes,  Herbert, 
Mission,  Missouri  Riesling,  Munson's  No.  25,  26,  38  and  71, 
Othello,  Perkins,  Rebecca,  Rochester,  Rogers  No.  36,  Tele- 
graph, Triumph,  Vergenes  and  Zinfandel. 

Those  that  had  less  than  half  of  their  foliage  eaten  but  still 
more  than  one-fourth  are:  Amber,  Amber  Queen,  Black  Ea- 
gle, Cornucopia,  Cottage,  Cynthiana,  Delaware,  Early  Victor. 
Eaton,  Eumelan,  Florence,  Herbemont,  lona,  Ives,  Lady, 
Lindey,  Massasoit,  Niagara,  North  Carolina,  Northern  Musca- 
tine, Pearl,  Rogers  No.  13  and  14,  Ulster  Prolific  and  Wilder. 

Finally  those  but  little  affected,  less  than  one-fourth,  are: 
Anidla,  Bacchus,  Black  Pearl,  Clinton,  Duchess,  Elsingburg, 
Flowers,  Hartford,  Marion,  Martha,  Moore's  Early,  Scupper- 
nong,  Taylor's  Bullet,  Thomas  and  Woodruff  Red. 

The  accompanying  diagram  Fig.  i,  shows  graphically  the 
per  cent  of  the  foliage  not  destroyed  by  the  leaf  folder.  For 
instance  the  tallest  rectangle  indicates  that  all  the  leaves  were 
free  from  the  worms.  A  rectangle  half  as  high  would  indicate 
that  half  the  leaves  had  not  been  eaten  by  the  worms  and  so  on. 
As  these  results  are  more  liable  when  they  are  the  average  of  a 
large  number  of  varieties,  the  diagram  is  constructed  so  as  to 
indicate  by  the  width  of  the  rectangles  the  number  of  varieties 
in  each  case.  The  widest  rectangle  represents  fifty-one  varieties 
and  the  rest  in  proportion.  The  rectangles  bounded  by  the 
heavy  lines  and  marked  by  Arabic  numerals  show  the  relative 
immunity  of  the  different  classes  of  grapes.  The  classes  are 
numbered  as  follows:  Vulpina  i,  Riparia  2,  Aestivalis  3,  La- 
brusca  4,  Vinifera  5,  and  Hybrids  6,  the  latter  being  the  most 
affected  and  the  Vulpina  least  or  rather  not  at  all.     The  lighter 
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lines  and  Roman  numerals  indicate  the  relation  of  the  character 
of  growth  and  the  injury.  The  data  as  to  growth  is  that  recorded 
by  Prof.  Richman  our  former  Horticulturist  in  the  first  report 
of  this  Station.  /,  includes  those  recorded  as  making  a  poor 
growth;  2,  those  that  made  a  good  growth,  and  j.  a  fair 
growth.  Taking  data  from  the  same  source  we  compare  thfe 
injury  due  to  the  leaf  folder  and  the  susceptibility  of  the  plants 
to  mildew.  The  light  dots  and  capital  letters  indicate  this  rela- 
tionship. A.  and  B.  which  indicate  slight  and  no  injury  res- 
pectively are  very  nearly  equal  in  the  amount  of  injury  by  leaf 
folder.  C.  represents  those  quite  badly  affected  by  mildew  and 
which  became  so  during  July,  while  D .•  represents  those  that 
became  badly  affected  only  during  the  wet  weather  of  Septem- 
ber. The  heavy  dotted  lines  marked  with  small  letters  show 
the  relation  between  the  injury  of  the  leaf  folder  and  that  of  the 
arsenites  as  recorded  in  Bulletin  14,  a  showing  the  varieties 
having  less  than  the  average  amount  of  injury  and  b  those  hav- 
ing more. 

These  comparisons  show  some  very  interesting  facts.  There 
must  be  some  property  or  properties  of  the  leaves,  structural  or 
otherwise,  which  render  them  distasteful  to  the  worm.  This  is 
particularly  the  case  of  the  grapes  of  the  Vulpina  class,  the  Hy- 
brids on  the  other  hand  are  particularly  attractive  to  the  worm. 
Will  it  not  pay  the  originators  of  new  varieties  of  grapes  to  bear 
these  facts  in  mind  and  to  select  and  propagate  plants  which 
have  this  peculiarity?  ^ 

The  Cotton  Worm : — ^The  past  year  has  been  a  season  of 
almost  no  injury  in  this  State  and  the  probabilities  are  that  we 
need  not  fear  them  the  coming  season.  The  work  done  this 
year  on  the  worm  is  recorded  in  Articles  Two  and  Three  of  this 
Report. 

T/ie  Boll  Worm  : — Only  a  comparatively  small  amount  of 
injury  was  done  by  this  pest.  We  announced  last  year  that  it 
was  the  intention  of  the  Station  to  investigate  this  insect  the 
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coming  season  but  as  the  United  States  Department  of  Agricul- 
ture has  taken  it  up   we  will  not  attempt  anything  in  that  line. 


ARTICLE   II.— COTTON   WORMS. 

The  great  amount  of  damage  done  by  the  cotton  worm  in 
1889,  made  it  a  subject  of  more  absorbing  interest  in  this  State 
than  any  insect  that  had  ever  troubled  our  farmers.  In  order 
to  impress  them  with  the  necessity  of  action,  and  to  make  them 
acquainted  .with  the  best  means  of  procedure,  a  circular  was 
issued  from  this  office  towards  the  latter  part  of  the  year,  sug- 
gesting that  "conventions  of  farmers  be  called  in  all  parts  of  the 
State  to  discuss  the  subject.  The  idea  was  taken  up  by  the 
papers  and  also  ably  seconded  by  the  Commissioner  of  Agri- 
culture, Col.  Locke,  and  by  our  Governor.  A  local  conven- 
tion at  Alma,  in  December,  and  a  State  convention  at  Little 
^^ock,  in  January,  was  the  result. 

We  were  in  attendance  at  both  conventions  and  presented 
n  account  of  the  known  life  history,  remedies,  etc.,  as  given 
m  the  Second  Report  of  the  Station.  We  tried  to  emphasize 
the  fact  that  the  cotton  worm  in  this  State  is  only  a  summer 
visitor,  that  the  real  solution  of  the  problem  cannot  be  worked 
out  in  this  State,  but  that  the  States  bordering  the  Gulf  must  be 
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the  battle  ground.  It  is  a  fact  that  we  should  thoroughly  un- 
derstand that  Arkansas  only  suffers  through  the  carelessness  of 
our  more  southern  neighbors. 

In  the  accompanying  map  we  have  attempted  to  represent 
the  region  where  the  moths  that  reach  Arkansas  come  from^ 
where  the  insect  passes  the  winter  and  matures  its  earlier  brCK)ds. 
The  boundary  of  this  region  is  only  approximately  known,  and 
the  Station  put  forth  earnest  efforts  to  get  data  on  this  point 
by  correspondents,  but  secured  scarcely  anything  of  a  reliable 
nature.  It  seems  to  require  the  labor  of  an  entomologist  on 
the  ground  to  obtain  positive  results.  Attempts  to  trace  the 
insect  in  its  migration  proved  futile  this  year  on  account  of  its 
extreme  scarcity. 

To  secure  these  objects  the  Station  solicited  the  aid  of  re- 
liable men  in  each  county  in  the  cotton  growing  region  of  this 
State  and  the  States  south  of  us,  and  we  would  here  acknowl- 
edge the  great  obligations  we  are  under  for  their  services  which 
were  rendered  freely  and  without  compensation.  In  bulletin 
12,  having  the  date  of  April,  1890,  but  which,  on  account  of 
delay  in  printing  did  not  appear  for  over  a  month,  we  gave  the 
following  statement  of  the  outlook : 

COTTON   WORM    PROSPECTS. 

"A  considerable  amount  of  fear  is  expressed  by  corres* 
pondents  in  agricultural  papers  concerning  the  probability  of  a 
serious  loss  this  year  from  cotton  worms. 

Among  the  causes  of  this  uneasiness  seems  first  to  have 
been  the  apprehension  that  the  remarkably  long  winter  we  had 
would  allow  the  moths  to  hibernate  in  excessive  numbers.  This 
idea  was  emphasized  by  some  at  the  Cotton  Worm  Convention, 
held  at  Little  Rock  in  January,  and  something  of  the  kind  was 
expressed  in  the  resolutions  there  adopted,  despite  our  strenuous 
opposition.  The  facts  of  the  case  seem  to  be  that  a  warm 
winter  is  by  no  means  the  best  for  the  hibernation  of  the  moth. 
We  do  not  think  that  an  especially  warm  winter  has  ever  been 
followed  by  a  bad  cotton  worm  year. 

* 'Another  point  discussed  at  the  same  convention  was  the 
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statement  made  by  the  chairman  and  several  other  extensive 
planters,  that  the  cotton  worm  moth  was  even  then  to  be  found 
in  great  numbers  on  their  plantations.  If  the  moths  would  hi- 
bernatethe  past  winter  as  far  north  as  Central  Arkansas,  we  cer- 
tainly would  have  great  cause  for  alarm.  Of  course  we  ex- 
pressed at  once  our  doubt  of  the  determination,  and  some  spec- 
imens were  then  submitted  to  us  which  were  moths  belonging  to 
an  entirely  different  family.  After  the  convention  more  were 
sent  us  from  different  plantations,  and  others  sent  to  the  De- 
partment of  Agriculture  at  Washington,  but  none  of  them  proved 
to  be  the  real  cotton  worm. 

"A  third  cause  of  alarm  is  founded  on  the  belief  that  the 
cotton  worm  passes  the  winter  under  ground  as  a  pupa.  Some 
of  those  holding  to  this  theory  do  not  distinguish  between  the 
cotton  worm  and  the  boll  worm,  while  others  suppose  a  curious 
change  of  habit  of  the  cotton  worm  at  the  approach  of  winter. 
It  will  suffice  to  say  that  this  latter  hypothesis  is  a  mere  specu- 
lation without  foundation  in  observation,  and  that  the  pupae 
sent  us  this  year,  and  more  especially  the  great  numbers  sent 
to  the  Department  at  Washington  during  the  last  score  of  years, 
fail  to  give  it  any  support. 

**What  at  the  present  time  seems  to  cause  the  most  alarm 
is  the  presence  of  a  great  number  of  moths,  especially  in  Texas, 
which  are  confidently  believed  to  be  cotton  worm  moths.  For 
the  encouragement  of  planters  we  can  say  that  there  is  really 
small  cause  for  alarm.  To  show  what  weight  this  statement 
has,  we  will  state  that  this  Station  has  secured  the  services  as 
correspondents,  of  a  large  number  of  good,  reliable  men  in  this 
State  and  in  Mississippi,  Louisiana  and  Texas,  who  will  keep 
us  informed  as  to  the  presence  and  numbers  of  the  worms.  We 
have  received  from  these  correspondents,  specimens  of  the 
moths  that  are  supposed  to  be  the  cotton'  worm  moths,  but 
none  of  them  have  proven  to  be  that  insect.  The  following  an- 
nouncement has  been  quite  widely  circulated  through  these 
States,  and  the  fact  that  the  reward  is  still  open,  proves  how 
extremely  scarce  the  cotton  worms  and  moths  are. 


Agricultural  Experiment  Station,  jj 

COTTON   WORM    MOTHS. 

"Desiring  to  make  out  with  certainty  the  wintering  grounds 
of  the  cotton  worm,  the  undersigned  will  give  $5.00  reward  to 
the  first  person  sending  a  real  cotton  worm  moth,  taken  alive 
this  year,  in  the  State  of  Arkansas,  Mississippi,  Louisiana  or 
Texas. 

"They  are  mostly  to  be  found  under  the  shelter  of  rank  wire 
grass,  and  may  also  be  found  about  gin  houses  or  any  other 
suitable  shelter.  Many  other  moths  are  to  be  found  in  the 
same  situations.  They  should  be  sent  in  a  small  tin  or  wooden 
box,  and  accompanied  by  a  letter,  giving  the  place  and  circum- 
stances of  its  capture. 

"There  are  some  who  still  believe  that  the  cotton  worm 
passes  the  winter  in  some  other  form,  and  to  them  I  will  say 
that  I  will  offer  the  same  reward  to  the  first  one  sending  a  living 
specimen  of  any  other  stages.  There  is  no  likelihood  ol  any 
one  earning  this  second  reward  till  the  first  spring  brood  of 
worms  appear. 

"Address  all  specimens  and  communications  to  C.  W. 
Woodworth,  Entomologist,  Arkansas  Agricultural  Experiment 
Station,  Fayetteville.  Arkansas.'* 

It  will  be  thus  seen  that  as  far  as  the  cotton  worms  are 
concerned,  the  planter  has,  so  far  this  year,  a  promising  out- 
look, but  it  is  not  out  of  place  to  say  something  as  to  remedies. 
Paris  Green  and  London  Purple  are  about  the  sum  of  practical 
remedies  for  the  summer,  and  as  a  whole,  between  the  two, 
there  is  not  much  to  choose.  In  their  application,  the  follow- 
ing points  should  be  considered : 

1 .  Do  ftot  apply  except  when  needed.  This  useless  waste 
of  time  and  poison  one  sees  during  every  cotton  worm  scare. 
It  is  useless  to  poison  a  whole  plantation  when,  as  is  often  the 
case,  the  worms  are  confined  to  a  small  patch  or  two. 

2.  Do  not  apply  too  much  poison.  A  pound  or  even  a 
half  pound  to  the  acre  is  enough  to  kill  all  the  worms  that  are 
ever  found  there. 

3.  Do  not  let  a  field  or  spot  become  ragged.     Watch  the 
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fields  carefully  and  be  prepared  to  poison  as  soon  as  the  worms 
become  at  all  threatening. 

4.  Apply  the  poison  evenly.  One  pound  all  over  the 
acre  is  infinitely  better  than  ten  pounds  scattered  around  in 
spots.     Be  sure  you  poison  every  plant.  . 

Though  this  bulletin  did  not  appear  for  a  month  as  above 
stated,  the  situation  remained  the  same.  This  article  was  quite 
freely  copied  by  the  newspapers  and  so  gave  still  wider  circula- 
tion to  the  reward  offered  for  the  worm  or  moth,  but  we  failed 
to  receive  specimens  of  them  until  they  had  reached  this  State. 
Quite  a  collection  of  sizes  and  kinds  of  insects  were  sent,  some- 
times even  belonging  to  different  orders,  but  they  were  generally 
cut-worms  or  cut-worm  moths.  Not  until  July  did  anyone  se- 
cure the  reward  when  a  colored  man  near  the  branch  station 
south  of  Pine  Bluff  found  a  worm  in  the  fields  there.  No  bona 
fide  cotton  worm  moth  was  sent  me  at  all. 

Our  experiment  to  test  the  practicability  of  a  system  of 
warnings  for  the  cotton  worms  was  entirely  successful.  The 
plan  seems  to  be  entirely  feasible.  'We  were  enabled  to  predict 
the  lateness  of  the  attack  and  the  small  numbers  pf  the  worm. 
A  reliable  prediction  could  be  made  at  least  a  month  and  prob- 
ably even  two  months  before  the  worm  became  troublesome. 
Enough  to  enable  the  planters  to  provide  themselves  with  the 
poison  and  be  ready  for  them.  The  crop  could  always  be  saved 
in  this  way. 

The  data  upon  which  to  base  these  predictions  must  be  ob- 
tained from  a  large  number  of  reliable  men  all  through  the  re- 
gion to  the  south  of  us.  The  larger  the  number  of  correspon- 
dents the  more  reliable  will  be  the  predictions.  We  furnished 
our  correspondents  to  the  number  of  several  hundred  with  Pos- 
tal card  blanks  of  the  following  form: 


L 
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Form  B. 

TO  BE  MAILED  ON  FIRST  APPEARANCE  OF  THE  WORM. 

189.... 

1.    Where  and  by  whom  were  the  worms   discovered? 

a.     Is  the  determination  reliable?     (Send  specimen  if  you  can) ^ 


3.     What  is  the  size  of  the  worms? , 

4     Where  was  it  first  observed  last  year  in  your  county?.. 


5.    How  is  the  crop  and  weather?.. 


Sig^ned 

When  these  blanks  alone  are  used  however  one  is  never 
certain  of  the  determination.  The  great  variety  of  worms  that 
farmers  will  pronounce  the  cotton  worm  is  alnlost  beyond  belief. 
A  better  plan  would  be  to  furnish  a  box  stamped  and  addre^ised 
ready  for  mailing  and  containing  the  following  blank. 

COTTON   WORMS. 

From  ^ 

Town 

County 

State X 

Date 1 89 1. 

When  a  correspondent  sends  a  wrong  insect  he  can  again 
be  supplied  with  a  box.  After  it  is  determined  that  the  worm 
occurs  at  a  given  place  the  correspondent  should  be  supplied 
with  a  set  of  postal  card  blanks  to  make  regular  reports  as  often 
as  twice  a  month.  The  form  used  by  this  Station  will  be  found 
quite  satisfactory. 


8o 
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Form  B 

TO   BE   MAILEP. 

[Please  indicate  by  underscoring  the  proper  words  below.     Give  per  cent  of 
each  size  of  worms  ] 

CONDITION. 


EGG. 

WORM. 

MOTH. 

None  seen. 

A  few. 
Numerous. 
Very  many. 

[Size] 

Small - % 

Large % 

Webbed  up % 

None  seen. 

A  few. 
Numerous. 
Very  many. 

ABUDANCE   OF  THE  W^ORM. 


WEATHER.— How  has  it  been  since  last  report? 


IN    SPOTS. 

WHOLE   FIELDS. 

EVERYWHERE. 

A  few. 

Numerous. 
Destructive. 

A  few. 

Numerous. 
Destructive. 

A  few. 
Numerous. 
Destructive. 

CROP. — Give  general  condition.. 


Signed  ^ ^ 

The  date  on  the  first  line  was  filled  in  with  a  rubber  dating 
stamp  and  a  set  sent  wherever  the  worm  appeared,  to  be  filled 
out  and  returned  the  ist  and  iSth  of  each  month  till  the  middle 
of  September,  when  it  is  no  longer  important  to  follow  the  worm. 

The  Station  intends  to  keep  the  farmers  informed  of  the 
situation  the  coming  season  but  it  will  soon  come  to  be  no 
longer  an  experiment  and  outside  of  the  legitimate  work  of  an 
Experiment  Station.  It  is  something  that  can  be  of  great  value 
to  the  farmer  and  should  be  maintained. 
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ARTICLE   III.— EXPERIMENTS  WITH  ARSENITES. 

We  may  look  on  agricultural  entomology  as  the  science 
that  has  to  do  with  the  diseases  of  cultivated  plants  caused  by 
insects.  Like  Medicine,  one  of  the  most  important  subjects 
with  which  it  has  to  deal  is  that  of  the  effects  of  the  remedies 
used.  The  arsenites  are  the  most  important  insecticides  in  use, 
but  they  are  often  accountable  for  a  great  amount  of  injury  to 
the  foliage.  It  is  not  uncommon  to  hear  planters  say,  "The 
poison  hurt  me  more  than  the  worms."  Of  course  it  can  be 
answered  that  the  poison  was  applied  too  thickly  or  unevenly, 
but  still  the  fact  is  patent  that  two  applications  made  by  the 
same  method  and  as  nearly  alike  as  possible  will  sometimes  se- 
riously injure  in  one  case  and  not  at  all  in  the  other. 

Our  present  knowledge  of  the  cause,  and  therefore  the 
way  to  prevent  the  injury,  is  very  meagre.  Perhaps  I  cannot 
do  better  to  show  what  is  known  thap  to  quote  the  conclusions, 
of  four  investigators  on  this  subject. 

Prof.  Riley,  the  United  States  entomologist,  says* :  "Cer-^ 
tain  trees  are  more  susceptible  to  the  corrosive  effects  of  the 
arsenic  than  others.  After  each  rain  the  poison  takes  a  new 
effect  upon  the  plant  and  the  pest,  which  indicates  that  the 
poison  is  absorbed  more,  or  is  more  active  when  wet,  and  that 
it  acts  by  dehydrating  thereafter.  The  poison  not  only  pro- 
duces the  local  effect  from  contact  with  the  parts  touched  by  it,, 
but  following  this  there  appears  a  more  general  effect,  mani« 
J  fested  in  that  all  the  foliage  appears  to  lose,  to  some  extent,  its 
freshness  and  vitality.  Slight  over-poisoning  seems  to  have  a 
I       tonic  or  invigorating  effect  on  the  trees." 

I  Prof.   Cook,  of  the  Michigan  Experiment  Station,   sums 

j       up  his  experience  as  follows!  :    "London  purple  is  more  injuri- 
ous to  the  foliage  than  is  Paris  green,  and  white  arsenic  (arse- 
nious  acid)  >  more  harmful  than  either  London  purple  or  Pafis 
;■       green.     Peach  foliage   is  especially  susceptible  to  injury,  and 
'■■       cherry  foliage  the  least  so  of  any  of  the  kinds  treated.       It 
would  seem  that  London  purple  and  white  arsenic  used  just  be- 

*U.  S.  AgricultuiaJ  Report  for  1886. 
tBuIlctln  53,  Mich.  Agr.  Exper.  Station. 
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fore  a  rain,  are  more  harmful  than  when  used  during  a  drouth. 
It  would  seem  that  spraying  soon  after  the  foliage  puts  out  is 
less  harmful  than  when  it  is  delayed  a  few  days,  or  better  a  few 
weeks.  London  purple  may  be  used  on  apple,  plum,  cherry, 
pear  and  most  ornamental  trees,  but  on  these  it  should  never 
be  stronger  than  one  pound  to  two  hundred  gallons  of  water. 
If  the  arsenites  are  to  be  used  on  the  peach  to  defend  against 
the  curculio,  Paris  green  only  should  be  used,  and  that  not 
stronger  than  one  pound  to  three  hundred  gallons  of  water. 
The  injury  done  to  the  foliage  is  never  immediately  apparent." 

Prof.  Bailey,  of  the  Cornell  Station,  summarizes  his  recent 
experiments  as  follows:*   "Peach  trees  are  very  susceptible  to 
injury  from  arsenical  sprays.     London  purple   is  much  more 
harmful  to  peach  trees  than   Paris  green,   and  it  should  never 
be  used  upon  them  in  any  manner.     Injury  is  much  more  liable 
to  occur  upon  full  grown  foliage  and  hardened  shoots  than  upon 
young  foliage  and  soft  shoots.     The  immunity  of  the  young 
growth  is  due  to  its  waxy  covering.     Injury  late  in  the  season 
is  more  apparent  than  early  in  the  season  because  of  the  cessa- 
tion of  growth.     Injury  from  the  use  of  London  purple  may 
be  permanent  and  irreparable.     The  length  of  time  which  the 
poison  has  been  mixed  appears  to  exercise  no  influence.     Lon- 
don purple  contains  much  soluble  arsenic  (in  our  sample,  nearly 
40  per  cent),  and  this  arsenic  is  the  cause  of  the   injury  to 
peach  foliage.     A  coarse  spray  appears  to  be  more  injurious 
than  a  fine  one.     A  rain  following  the  application  does  not  ap- 
pear to  augment  the  injury.     Meteorological  conditions  do  not 
appear  to  influence  results.     Spraying  the  peach  with  water  in 
a  bright  and  hot  day  does  not  scorch  the  foliage.     Paris  green 
in  a  fine  spray,  at  the  rate  of  one  pound  to  three  hundred  gallons 
of  water,   did  not  injure  the  trees.      Probably  one  pound  to 
three  hundred  and  fifty  gallons  of  water  is  always  safe.  * ' 

Finally,  Prof.  Gillette,  of  the  Iowa  Static,  has  taken  up 
the  subject  in  a  very  careful  manner,  and  comes  to  the  follow- 
ing conclusions,  which  he  considers  well  provenf:   "The  oldest 

*  Bulletin  18,  Cornell  Agr.  Exper.  Station, 
t Bulletin  10,  Iowa  Agu  Elxper.  Station. 
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leaves  are  most  susceptible  to  injury  from  arsenical  applicatjpns. 
They  often  turn  yellow  and  drop  without  showing  the  burnt 
spotted  appearance.  Dews,  and  probably  direct  sunlight,  in- 
crease the  injuries  done  by  the  arsenites  to  foliage.  Leaves 
kept  perfectly  dry  can  hardly  be  injured  by  the  arsenites,  even 
when  they  are  applied  very  abundantly.  The  only  effect  of  a 
heavy  rain  or  dashing  shower  following  an  application  of  one 
•of  the  arsenites  is  to  lessen  the  injury  to  foliage.  When  freshly 
mixed  and  applied,  London  purple  is  most  and  arsenic  is  least' 
injurious  to  foliage.  White  arsenic  in  solution  should  not  be 
used  upon  foliage  without  first  adding  lime,  Bordeaux  mixture 
or  some  other  substance  to  prevent  its  injurious  effects  upon  fo- 
liage. White  arsenic,  if  allowed  to  stand  many  days  in  water 
ibefore  being  applied ,  will  do  far  greater  harm  to  foliage  than  if 
applied  as  soon  as  mixed.  Lime  added  to  London  purple  or 
Paris  green  in  water  grea!t}y  lessens  the  injury  that  these  poi- 
sons would  otherwise  do  to  foliage.  Lime  added  to  a  mixture 
of  white  arsenic  in  water  will  greatly  increase  the  injury  that  this 
poison  would  otherwise  do  to  foliage.  If  the  arsenic  is  all  in  solu- 
tion, the  lime  will  then  lessen  the  injury,  as  in  the  case  of  London 
purple  or  Paris  green.  London  purple  (Paris  green  and  white 
arsenic  have  not  yet  been  tried)  can  be  used  at  least  eight  or  ten 
times  as  strong  without  injury  to  foliage  if  applied  in  common 
Bordeaux  mixture  instead  of  water.  The  arsenites  cannot  by 
any  ordinary  method  be  successfully  mixed  in  a  kerosene  emul- 
sion. London  purple  in  sulphate  of  copper  solution  does  vastly 
i  more  harm  than  when  applied  in  water  only." 
[  Conclusions  which  he  put  forth  tentatively,  are:    "Appli- 

I       cations  made  in  the  heat  of  the  day  and  in  the  bright  sunlight 
I        do  not  injure  foliage  more  than  when  applied  in  the  cool  of  the 
day.     Leaves  suffering  from  a  fungous  disease  are   more  sus- 
ceptible to  injury  than  are  healthy  leaves.     The  arsenites   mix 
j       readily  in  resin  compounds  and   do  not  seem  to  be  more  injuri- 
:       ous  to  foliage  than  as  ordinarily  applied  in  water.     The  arsen- 
\        itcs  in  strong  soapy  mixtures  do  considerable  more  harm  to  fo- 
liage than  when   applied  in  water  only.     The   arsenites   mix 
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readiiy  in  carbonate  of  copper  solution  and  do  not  seem  to  da 
more  harm  than  when  applied  in  water  only." 

Beside  what  appeared  in  Bulletin  14  of  this  Station  the 
above  is  practically  all  that  is  known  concerning  the  effects  of 
the  poison  on  the  foliage,  and  though  the  past  season  has  seea 
a  very  great  advance  in  our  knowledge  still  there  remains  a 
wide  field  for  research  and  questions  of  great  immediate  prac- 
tical  importance  await  solution.  In  the  following  pages  we 
will  present  the  results  obtained  by  us,  including  those  already^ 
published  in  Bulletin  14. 

METHODS. 

Something  should  be  said  as  to  the  methods  of  experi- 
mentation  to  render  the  results  more  intelligible.  At  first  it 
was  intended  to  make  experiments  on  a  comparatively  large 
scale,  that  is,  the  poison  was  applied  to  shrubs  or  trees  of  some 
size,  or  to  measured  areas  of  clover  or  grass,  but  after  some 
trials  this  method  was  discontinued,  both  because  of  the  diffi-^ 
culty  of  obtaining  sufficient  suitable  plants  for  any  extended 
series  of  experiments,  and  because  of  the  difficulty  of  accu- 
rately estimating  the  amount  of  injury.  Finally,  it  was  de- 
cided to  use  single  leaves  to  which  the  poison  could  be  care 
fully  applied  and  the  leaves  kept  under  close  observation. 

The  amount  of  injury  was  estimated  in  tenths,  that  is,  if 
about  one-tenth  of  the  leaf  was  destroyed,  the  injury  was  marked 
I ;  if  one-half  of  the  leaf,  5  ;  and  so  on.  This  was  found  to  be 
very  convenient  both  for  estimating  the  damage  and  calculating 
the  amount  of  injury  in  per  cents. 

To  mark  the  experimental  leaves  a  tag  was  at  first  attached 
to  the  stem,  but  later  the  more  convenient  plan  of  painting  in 
small  figures  the  number  of  the  experiment  on  a  conspicuous 
part  of  the  leaf  was  used.  This  can  be  quickly  done  with  a 
small  brush  and  oil  colors  used  by  artists.  No  observable  effect 
is  produced  on  the  leaf,  and  it  will  remain  on  the  leaf  a  month. 

The  poison  was  applied  in  three  ways.  Jarred  from  a  stiff 
brush  a  medium  spray  was  very  well  simulated.     For  an  even 
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thorough  application  the  mixture  was  painted  on  the  leaf  with 
a  soft  brush.  A  third  method,  which  was  thorough  and  sim- 
ple, was  to  dip  the  leaf  in  the  mixture,  which  for  that  purpose 
Avas  used  in  a  shallow  dish. 

An  extended  series  of  experiments  were  made  for  the  solution 
•of  each  problem,  to  avoid  the  errors  that  the  action  of  many 
.unknown  causes  of  variation  might  produce  in  the  results  if  but^'a 
small  number  were  depended  upon.  The  larger  the  number  of 
-experiments  the  more  reliance  can  be  placed  on  the  result.  In 
reporting  the  experiments  in  this  bulletin  we  have  made  it  a  rule 
to  give  the  number  of  experiments,  so  that  the  reader  can  know 
the  relative  reliability  of  the  various  per  cents  given. 

PROBLEM   I. 

What  is  the  relative  amount  of  injury  to  the  plant  produced 
J>y  the  different  ar seniles  in  use? 

At  the  present  time  there  seems  to  be  but  two  arsenites  in 
use,  Paris  green  and  London  purple.  White  arsenic  has  been 
used  more  or  less  extensively  in  times  past  and  has  received 
high  recommendations,  but  recently  the  injury  it  does  to  the 
foliage  seems  to  have  almost  driven  it  from  the  list  of  insecti- 
cides. It  was,  however,  thought  worth  while  to  give  it  a  trial. 
There  appeared  such  a  great  difference  in  the  results  obtained 
hy  the  latter  that  it  was  found  necessary  to  separate  the  results 
obtained  from  freshly  made  mixtures  from  those  obtained  when 
an  old  mixture  was  used.  After  the  difference  was  noted  a  set 
o^  352  grape  leaves  was  experimented  on,  an  equal  number  of 
•which  were  treated  with  the  different  arsenites. 

The  results  were  one  per  cent  of  injury  by  fresh  white  ar- 
senic, 84  per  cent  by  white  arsenic  which  had  been  mixed  some 
time,  31  per  cent  by  Paris  green  and  60  per  cent  by  London 
purple.  Below  will  be  found  a  resume  of  all  the  experiments. 
They  are  not  of  course  all  parallel  but  it  will  be  noticed  that  the 
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results  are  practically  the  same  as  in  the  experiments  recorded 
above. 


PLANT. 


Apple 

Peach 

Sassafras 

Cottonwood... 

Grape 

Total 


Fkssh  WurrB 
Arsbnic. 


Old  White 
Arsbnic. 


No.  of 
£xp*t8. 


42 
42 

6 

130 

220 


Per  ct. 

of 
Injury. 


No.  of 
Exp*ts 


I 

O 

48 


54 
54 
12 
i8* 
4  ;  142 
4    1  280 


Per  ct. 

of 
Injury. 


56 
*s 
61 

«3 
76 

58 


Paris  Grbbn. 


No.  of 
Expt's. 


72 
72 
18 
18 
160 
340 


Per  ct. 

of 
Injury. 


London 
Purplb. 


No.  of 
Exp'ts. 


28 
23 
56 

3 

36 
22 


72 
72 
18 
18 
160 
340 


Per  ct. 

of 
Injury. 


64 
39 
79 
39 

6s 
56 


*  Had  been  mixed  only  about  eight  hours. 

It  is  interesting  at  this  point  to  compare  the  results  with 
those  obtained  by  Prof.  Gillette.  From  table  i,  page  404  1.  c. 
we  see  the  ratio  to  be  London  purple  24^,  Paris  green  I95^, 
and  white  arsenic  2  ^ ,  and  from  table  1 1  we  see  that  old  white 
arsenic  gives  SA^i  pcr  cent,  of  injury.  Of  course  none  of 
these  figures  are  of  exactly  parallel  experiments,  and  so  may 
not  give  the  exact  relationship  between  the  poisons,  still  they 
agree  with  my  experiments  in  the  following  conclusions : 

1.  Fresh  white  arsenic  produces  less  injury  than  any  of 
the  other  arsenites. 

2.  When  not  freshly  mixed  the  injury  produced  by.  white 
arsenic  is  more  than  that  of  any  of  the  other  arsenites. 

3.  That  Paris  green  is  uniformly  less  injurious  than  Lon- 
don purple. 

PROBLEM    II. 

What  is  the  relation  between  the  strength  of  the  poison  used 
and  the  injury  produced? 

In  all  the  experiments  made  we  found  it  necessary,  in  order 
to  produce  a  readily  observable  effect  upon  the  foliage,  to  use 
a  much  stronger  solution  than  is  used  to  kill  insects.  For  most 
of  the  experiments  the  proportion  used  was  one  part  by  weight 


Agricultural  Experiment  Station, 


87 


of  the  poison  to  one  hundred,  one  to  two  hundred  and  one  to 
four  hundred  parts  of  water.  To  make  white  arsenic  equal 
with  the  other  arsenites,  but  one-half  of  the  amount  indicated 
in  the  table  was  used.  The  white  arsenic  by  this  method  would 
be  still  a  little  the  strongest,  but  it  is  approximately  correct.  In 
all  the  experiments  reported  in  this  bulletin  the  same  method 
has  been  pursued. 

A  series  of  two  hundred  and   forty  experiments  on  oak 
gave  the  following  results : 


POISON  USED. 


Fresh  White  Arsenic. 

Old  White  Arsenic 

Paris  Green 

London  Parple 


32 
100 
100 

93 


25 
100 
100 

91 


1-400 


7 

100 

100 

80 


1-600 


3 
100 

99 

34 


I -800 


6 
99 
97 

44 


I-IOOO 


2 

99 
92 

25 


A  series  of  three  hundred  aAd  •  twenty   experiments   on 
tomato  give  the  following  data : 


POISON  USED. 

I-IOO 

1-200 

1-400 

1-800 

I-I600 

1-3200 

1-6400 

I-Z2800 

Fresh  White  Arsenic 
Old  White  Arsenic. 
Puis  Green 

0 

lOO* 
lOO* 
lOO* 

0 
100* 

lOO* 

100* 

0 

lOO* 
lOO* 
lOO* 

0 
100* 

lOO* 

100* 

0 
100 
100* 

lOO* 

0 
100 

lOO* 

3 

0 
100 
150* 

I 

0 

3 
0 

London  Purple 

^Sterns  also  killed. 
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Below  are  the  results  obtained  on  a  number  of  plants  last 
spring. 

Perhaps  hardly  enough  experiments  were  tried  in  the  case 
of  the  sassafras  and  Cottonwood  to  insure  accuracy,  but  they 
are  given  for  what  they  are  worth. 


PLANT. 


Apple . 


Grape.. 


Peach . 


Sassafras . 


Cottonwood.. 


Strength 
of  the 
Poison. 


Whitb  Arsenic. 


^    l-ioo 

I-200 

1^  1-400 

(    I-IOO 

1-200 
1-400 

I-IOO 

1-200 

i^  1-400 

I-IOO 

1-200 
^   1-400 

I-IOO 

1-200 
1-400 
1-600 
1-800 

I-IOOO 


No.  of 
Exp'ts. 


36 

30 
30 
36 
30 
30 
36 

30 
30 

6 
6 
6 
3 
3 
3 
3 
3 
3 


Pcrct. 

of 
Injury. 


35 
35 
25 
49 
31 
35 
26 

44 

14 

48 

80 

42 

33 

37 

7 

7 

o 

o 


Paris  Grbbn.     LoxDOfN  Pukplb. 


No  of 
Exp'ts.] 


Per  cl. 

of 

(  Injuiy. 


24 
24 
24 
24 
24 
24 
24 
24 
24 

6 
6 
6 
3 
3 
3 
3 
3 
3 


37 
26 
21 
70 

44 

16 

76 

37 

27 

68 

60 

43 

17 

3 

o 

o 

o 

o 


No.  of 
Exp'ts. 


Perct. 

of 
Injury. 


24 
24 
24 
24 
24 
24 
24 
24 
24 

6 
6 
6 
3 
3 
3 
3 
3 
3 


69 
62 

59 
91 
79 
41 
47 

14 
92 
70 
82 
57 
83 
20 
20 
50 
3 


These  experiments  are  in  all  cases 
following  conclusions  quite  evident: 


parallel  and  make  the 
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1 .  The  white  arsenic  is  by  no  means  as  uniform  in  its  ac- 
tion as  the  other  arsenites,  that  is,  the  amount  of  injury  seemed 
to  depend  less  upon  the  strength  used  than  was  the  case  with 
the  other  arsenites. 

2 .  Paris  green  is  by  far  the  most  uniform  in  this  respect. 

PROBLEM    IIP. 

How  much  difference  is  due  to  the  time  of  application? 

To  determine  this  point  two  hundred  and  sixteen  applica- 
tions were  made  on  apple,  grape  and  peach,  care  being  taken 
to  make  the  applications  entirely  parallel  as  to  number,  age  of 
leaf,  and  method  of  application.  The  injury  expressed  in  per 
cents  is  as  follows : 


POISON  USED. 

First  Day. 

Second  Day. 

Third  Day. 

Fousth  Day. 

White  Arsenic - 

Paris  Green 

14 
67 

58 
36 
60 

SI 
27 
58 

9 
30 

London  Purple 

These  applications  were  all  made  during  one  month  so  that 
they  probably  show  only  the  effects  of  the  different  atmospheric 
conditions.  If  these  conditions  can  be  made  out  we  will  have 
made  a  great  step  in  advance.  Fluctuations  as  great  as  these 
must  occur  in  a  time  not  longer  than  twenty-four  hours  judging 
from  a  large  number  of  smaller  sets  of  experiments  which  not 
being  parallel  are  not  worthy  of  publication.  Prof.  Gillette's 
experiments  show  the  same  thing.  Compare  for  instance  the 
results  obtained  June  24th  and  2Sth. 

The  time  of  day  that  the  application  is  made  has  long  been 
supposed  to  have  a  great  effect,  but  recent  investigators  have 
been  unable  to  show  any  definite  relation.  Not  that  they  do 
not  find  often  a  great  difference  between  the  effects  of  an  ap- 
plication made  in  the  forenoon  and  afternoon  of  the  same  day, 
but  some  days  the  application  in  the  forenoon  mal^^s  the  most 
injury,  and  on  other  days  the  reverse  is  true.  It  seems  very 
evident  that  the  condition  of  the  leaf,  which  is  dependent  upon 
the  atmospheric  condition  at  the  time  is  the  chief  cause  oi  this 
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variation.  The  fact  that  poison  applied  dry  and  kept  dry  can 
be  applied  in  almost  any  quantity  to  a  plant  without  injury  would 
prove  that  the  critical  time  is  dependant  upon,  the  period  of  appli- 
cation and  subsequent  rains  and  dews.  Leaves  do  not  have  the 
same  power  to  absorb  moisture  at  all  times.  A  set  of  oak 
leaves  was  removed  from  the  tree  to  test  this  matter  and  al- 
lowed slowly  -to  dry,  and  from  time  to  time  their  absorptive 
power  was  tested.  At  first  this  power  increased,  and  then  it 
steadily  diminished.  Other  leaves  were  removed  from  the  tree 
from  time  to  time  during  the  day  and  tested  in  the  same  way. 
Exactly  the  same  result  was  produced,  but  it  took  longer 
time.  Thus,  leaves  removed  at  seven  got  in  the  condition  in 
which  they  could  absorb  the  most  water  by  9  o'clock,  while 
those'  on  the  tree  did  not  get  to  this  condition  till  eleven.  With 
the  conditions  of  the  leaves  the  day  of  this  trial,  an  application 
made  about  eleven  o'clock  would  probably  produce  the  most 
injury,  and  late  in  the  afternoon  the  least.  Under  other  con- 
ditions it  is  conceivable  that  the  time  when  the  greatest  injury 
might  be  produced  could  be  in  the  afternoon  or  at  any  time  of 
the  day.  This  will  explain  why  experimenters  have  not  been 
able  to  reach  definite  results  as  the  best  time  of  day  to  make 
the  applications  of  the  arsenites.  We  have  some  evidence, 
that  by  the  use  of  the  wet  bulb  thermometer,  one  may  be  en- 
abled to  avoid  the  times  when  the  application  is  attended  with 
the  most  risk.  It  will  take  another  season's  experimentation 
before  we  can  make  positive  statements  and  give  practical  di- 
rections. 

Not  only  is  there  variation  due  to  external  condition  but 

there  is  also  a  marked  seasonal  variation,  probably  due  to  the 

maturity  and  other  physiological  conditions  of  the  plant.    Prof. 

j  Bailey  noticed  this  to  some  extent  on  the  peach,  and  attributes 

j  the  immunity  of  the  young  growth  to  a  waxy  covering.     Be 

I  this  as  it  may,  there  seems  to  be  a  regular  increase  in  the  sus- 

i  ceptibilityto  the  injury  of  the  arsenites  until  a  date  not  exactly 

!  determined  in  the  summer,  and  from  that  on,  a  regular  decrease. 

j  This  seasonal  variation  may  make  it  advisable  to  use  different 

strengths  at  different  times. 
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PROBLEM    IV. 

How  much  difference  is  there  in  the  action  of  the  poison  on 
different  plants  ? 

In  the  tables  above,  the  effect  of  the  arsenites  on  the  dif- 
ferent plants  may  be  seen.  The  experiments  there  reported 
are  not,  however,  all  parallel,  so  a  set  was  selected  that  would 
not  have  this  objection.  It  consisted  of  240  experiments  each 
upon  apple,  peach  and  grape.  These  represented  different 
conditions,  methods  of  application  and  all  the  arsenites,  but 
were  entirely  parallel.  The  per  cent,  of  injury  was  found  to  be: 
apple  39  per  cent.,  peach  25  per  cent,  and  grape  51  per  cent. 

A  word  of  explanation  should  be  made  about  thfe  peach. 
There  is  a  secondary  effect  produced  upon  the  older  leaves,  an 
abnormal  ripening  of  the  leaf,  causing  it  to  turn  yellow  and  fall 
with  all  the  appearances  that  are  normal  late  in  the  season. 
This  secondary  result  does  not  begin  to  be  produced  for  a  week 
or  ten  days,  and  is  not  included  in  the  figures  given  above.  If 
it  were  included,  the  per  cent,  for  peach  would  be  much  higher 
and  increase  as  the  leaves  become  older.  This  explanation 
should  apply  to  all  the  peach  experiments  recoirled  in  this  bul- 
letin. We  intend,  in  a  subsequent  bulletin,  to  give  experiments 
showing  the  relative  effects  of  the  arsenites  as  shown  by  this 
secondary  effect. 

Prof.  Bailey's  experience  was,  that  the  peach  was  pecu- 
liarly susceptible  to  the  injury,  but  Prof.  Gillette's  experiments 
show  quite  similar  results  to  mine.  His  experiments  were  not 
parallel,  but  taking  an  average  of  them  all,  we  have  plum  29 
percent.,  apple  2i  per  cent.,  cherry  i8  per  dent.,  alder  1  per 
cent,  and  peach  26  per  cent. 

As  a  rule  the  arsenites  maintain  the  same  order  as  regards 
the  amount  of  injury  that  is  with  fresh  white  arsenic,  giving  the 
least  injury  followed  by  Paris  Green,  London  Purple  and  old 
white  arsenic.  On  oak  and  tomato,  as  reported  above,  the 
Paris  Green  is  much  more  injurious  than  London  Purple.  It 
appears  that  for  the  best  results  a  different  formula,  both  as  to 
kind  and  amount  of  poison  used  should  be  used. 
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PROBLEM   V. 

How  much  variation  is  there  in  the  action  of  the  poison  on 
the  different  varieties  of  the  same  plant? 

To  solve  this  problem,  forty-four  varieties  of  grapes  were 
used.  Eight  leaves  of  each  variety  wqre  selected,  two  were 
treated  with  fresh  white  arsenic  mixture,  two  with  an  old  mix- 
ture of  the  same,  two  with  Paris  Green  and  two  with  London 
Purple.  Below  we  have  arranged  the  varieties  in  the  order  of 
greatest  injury,  and  indicated  the  class  to  which  they  belong. 


Varistibs  Showing  More  Than  ths  Avbrage 
Amount  of  Injury. « 


Wilder 

!Munson's  No.  25. 

Hayes 

Naomi 

Munson's  No.  50. 
Norton's  Virginia. 

Rogers*  No.  5 

Mission T.. 

Beauty 

-Centennial 

Concord 

Rogers*  No.  36 

Rochester  

Missouri  Riesling.. 

Rogers'  No,  13 

Hartford  

Jessica 

Vergennes 

Rogers'  No.  14 

Rogers'  No.  2 

Marion 


Per  ct.of 
Injury. 


75 
71 
66 

64 
63 


Hybrid. 
a 

Labrusca. 
Hybrid. 


Varikhss  Showing  Less  Than  the  .\vkragk 
Amount  or  Injitrv. 


61 

iSstivalis. 

60 

Hybrid. 

57 

Vinifera. 

57 

Labrusca. 

56 

iCstivalis. 

55 

Labrusca. 

55 

Hybrid. 

55 

Labrusca. 

52 

Riparia. 

52 

Hybrid. 

SI 

Labrusca. 

51 

Hybrid. 

50 

Labrusca. 

47 

Hybrid. 

45 

<« 

45 

Riparia. 

Rogers'  No.  il 

Munson'  No.  45.... 
Munson's  No.  26.. 

Cornucopia 

,  Early  Victor 

Triumph 

Munson's  No.  27.... 
Munson's  No.  41.... 

Peari 

Eumelan , 

Berckman's 

Ulster  Prolific 

Flowers 

Anida  

Munson's  No.  67.... 

Rogers'  No.  8 

Cynthiana » 

Munson's  No.  38.... 
Munson's  No.  71... 

Rebecca 

Zinfandel  

Scuppemong 

Thomas 


Perct.of 
Injury. 


44 
44 
41 
41 
40 
40 
38 
37 

35 
34 
34 
32 
32 
32 
31 
30 
29 
27 

23 
22 
16 
15 


Hybrid. 


Labrusca. 
Hybrid. 


Riparia. 
^stivalis. 
Hybrid. 
Labrusca. 
Vulpina. 
Labrusca. 
Hybrid. 
If 

iEsdvalis. 
Hybrid. 

Labruscx 

Vinifera. 

Vulpina. 
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To  show  the  relation  of  the  different  classes,  we  have  sum- 
marized the  experiments  in  the  following  table : 


0- 

> 

6   . 

ir 

li 

22 

75% 

27% 

lO 

66 

23 

4 

6i 

30 

3 

52 

37 

2 

57 

22 

3 

32 

15 

44 

75 

»5 

^& 


Hybrids  ~ 
Labrusca . 


iEstivalis 

Riparia 

Vinifera 

Volpina 

Total 


46% 
46 

45 
39-  ' 
39 
24 
44 


Conclusions. — i .  A  greater  amount  of  variation  is  found 
among  the  varieties  than  between  the  different  plants. 

2.  This  variability  is  almost  wholly  of  the  varieties,  as 
practically  the  same  amount  of  injury  is  sustained  by  each  class. 

3.  The  Vulpina  class  is  probably  an  exception  to  this 
rule,  suffering  a  very  small  amount  of  injury.  The  small  num- 
ber of  varieties  represented,  however,  would  prevent  a  positive 
statement. 

PROBLEM  VL 

What  effect  has  the  age  of  the  leaf  upon  the  amount  of  in- 
jury sustained? 

It  is  quite  commonly  believed  that  young,  tender  foliage  is 
more  injured  by  the  poison  than  the  older,  firmer  leaves.  Our 
experiments  give  very  positive  evidence  against  this  view,  and 
support  the  observations  of  Profs.  Cook  and  Bailey.  Below  are 
the  data. 
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Whitk  Arsenic. 

Paris  Grebn. 

Total. 

PLANT. 

^^' 

No.  of 
Exp'ts. 

Per  ct. 

of 
Injury. 

No.  of 
Exp'ts. 

Pcrct. 

of 
Injury. 

No.  of 
Exp'ts. 

Perct. 

of 
Injury. 

No.  of 

Exp'ts. 

Perct. 

of 
Injury. 

Apple  

roid  . 

(^  Young 

48 
48 

35 
29 

36 
36 

33 
23 

36 
36 

68 
60 

120 
120 

44 
36 

■Grape  

roid 

1^  Young 

48 
48 

39 
39 

36 
36 

43 
43 

'36 
36 

71 
70 

120 
120 

50 
50 

Sassafras .... 

roid 

9 

70 

9 

77 

9 

^Z 

27 

76 

(^  Young 

9 

43 

9 

33 

9 

80 

27 

51 

Peach  

roid 

48 

27 

36 

32 

36 

37 

120 

3» 

(  Young 

48 

14 

36 

15 

36 

26 

120 

18 

Total  

roid 

153 

34 

117 

39 

117 

6x 

387 

44 

(^  Young 

153 

27 

117 

27 

117 

54 

387 

34 

Conclusions. — From  the  above  table  it  will  be  seen: 

1 .  That  without  exception  the  old  leaves  suffered  as  much 
as  the  young. 

2.  That,  excepting  the  grape,  the  young  leaves  suffered 
much. less  than  the  old  leaves. 

PROBLEM   VII. 

Do  the  different  sides  of  the  leaf  differ  in  susceptibility  to 
ike  effects  of  the  poison? 

For  these  experiments  the  leaves  were  carefully  painted 
with  the  mixtures.  The  leaf  was  laid  flat  in  the  hand  and  a  full 
brush  drawn  across.  Care  was  taken  to  wet  the  whole  surface 
and  only  the  side  intended. 
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Whitb  Arsbnic. 

Pakis  Grsbn. 

London  Purplb. 

Total. 

PLANT. 

Si<feof 
Leaf. 

No.  of 
Exp'ts. 

Pcrct. 

of 
Injury. 

No.  of 
Exp'ts. 

Perct. 

of 
Injury. 

No.  of 
Exp'ts. 

Perct. 

of 
Injury. 

No.  of 
Exp'ts. 

Perct. 

of 
Injury. 

Both 
<  Upper 

32 

44 

24 

37 

24 

77 

80 

52 

Apple 

32 

18 

24 

12 

24 

36 

80 

22 

^  Lower 

32 

34 

24 

34 

24 

79 

80 

47 

Both 

32 

49 

24 

53 

24 

79 

80 

59 

€rape  

-  Upper 

32 

34 

24 

29 

24 

59 

80 

40 

^  Lower 

32 

33 

24 

48 

24 

74 

80 

50 

Both 

6 

87 

6 

72 

6 

100 

18 

86 

Sassafras.... 

-  Upper 

6 

22 

6 

39 

6 

37 

18 

33 

Lower 

6 

62 

6 

62 

6 

93 

18 

72 

Both 

32 

19 

24 

20 

24 

34 

80 

24 

Peach 

*  Upper 

32 

19 

24 

30 

24 

30 

80 

_/" 

20 

,  Lower 

32 

24 

24 

20 

24 

30 

80 

25 

Both 

6 

20 

6   • 

3 

6 

57 

18 

27 

Cottonwood 

'  Upper 

6 

10 

6 

3 

6 

25 

18 

13 

^  Lower 

6 

8 

6 

3 

6 

35 

18 

»5 

rsoth 

108 

42 

84 

37 

84 

65 

276 

48 

ToUl... 

-  Upper 

108 

23 

84 

24 

84 

41 

276 

29 

^  Lower 

108 

31 

84 

34 

84 

61 

276 

41 

Conclusions. — The  results  obtained  are  very  uniform  ex 
cept  in  the  case  of  the  peach  and  cottonwood  where  they  are 
most  discordant.     We  notice : 

1 .  In  the  case  of  the  apple,  grape  and  sassafras  that  the 
lower  side  of  the  leaf  is  much  more  susceptible  to  the  injurious 
effects  of  the  poison  than  the  upper  side. 

2.  Except  in  the  case  of  the  peach  an  application  to  both 
sides  is  more  injurious  than  to  either  side  alone  but  not  as  in- 
jurious as  the  sum  of  the  application  to  the  two  sides. 
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3.  The  peach  presents  a  curious  anomaly  in  respect  to 
the  action  of  the  poison  on  the  different  sides. 

PROBLEM   VIII. 

What  relation  do  the  earlier  effects  of  the  poison  injuries 
sustain  to  the  ultimate  effects? 

We  made  352  experiments  on  grape  leaves  that  were  ob- 
served two  days  after  the  application  of  the  poisons  and  again 
after  eight  days.  The  results  are  presented  in  the  table  below. 
The  column  headed  ratio  of  readings  shows  the  per  cent  of  the 
whole  injury  that  was  observable  after  two  days. 


POISON  USED. 

Ratio  of  Readings. 

Ultimatb  Ikjury. 

Fresh  White  Arsenic 

Old  White  Arsenic 

•50 
.61 

.42 
.58 

I  per  cent. 
84      " 

60      " 

Paris  Green - - ~ 

London  Purple - 

Another  set  of  only  54  experiments  on  grape  leaves  pro- 
duced similar  results. 


POISON   USED. 


White   Arsenic. 

Paris  Green 

London  Purple.. 


Ratio  of  Rbadings. 


.63 
.20 
.41 


Ultimate  Injuw. 


44  per  cent. 
27         " 
40         " 


In  a  set  of  54  experiments  on  grape  leaves  one-half  of  the 
leaves  were  old  and  the  other  half  young.  Only  22  per  cent  of 
the  ultimate  injury^  was  observable  in  two  days  on  the  old  leaves 
while  the  young  showed  61  per  cent. 

Eighteen  to  which  the  poison  was  applied  to  both  sides 
showed  in  two  days  47  per  cent  of  the  ultimate  injury.     The 
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same  number  painted  with  the  poison  only  on  the  upper  side 
showed  in  that  time  only  26  per  cent,  while  when  applied  below 
alone  41  per  cent  was  to  be  seen. 

Conclusions. — The  amount  of  ultimate  injury  in  the  case 
of  the  fresh  white  arsenic  was  so  small  that  we  will  disregard  it. 
From  the  other  data  we  obtain  important  conclusions : 

1.  The  injury  from  white  arsenic  is  seen  comparatively 
very  soon  after  it  is  applied.   London  purple  is  almost  as  active. 

2.  Paris  green  does  its  injury  much  more  slowly. 

3.  Young  leaves  are  affected  much  more  quickly  than  are 
the  old  ones. 

4.  Applications  to  the  lower  side  of  a  leaf  produce  injury 
more  quickly  than  if  the  poison  is  applied  above. 

5.  Except  in  the  case  of  young  leaves,  it  seems  to  be  the 
rule  that  where  the  greatest  injury  is  produced,  a  greater  pro- 
portion is  early  apparent. 

There  are  certain  conclusions  of  practical  importance  that 
deserve  to  be  emphasized. 

Where  the  plant  is  easily  injured,  and  the  choice  is  between 
Paris  green  and  London  purple,  Paris  green  is  better  in  every 
particular. 

Spraying  with  the  arsenites  has  become  a  recognized  part 
of  the  culture  of  some  plants.  With  such  plants  varieties  could 
be  produced  by  selection,  to  which  strong  poisoning  would  do  no 
injury. 

When  as  is  often  the  case  it  would  be  as  effectual,  it  should 
be  remembered  that  a  light  spraying  from  above  is  the  safest. 

Plants  can  be  sprayed  with  equal  or  more  safety  when  the 
leaves  are  young  than  later  in  the  season. 

Freshly  mixed  white  arsenic  promises  to  be  one  of  the 
very  best  of  the  arsenites  and  at  the  same  time  the  cheapest.  It 
has,  however,  some  very  serious  objections,  which  we  are  now 
attempting  to  overcome.  Our  work  in  this  line  will  be  reported 
in  a  subsequent  bulletin. 

C.  W.  WOODWORTH. 
A  7 


g8  Third  Annual  Report  of  the 


VETERINARIAN'S  REPORT. 


LETTER   OF   TRANSMITTAL   TO    DIRECTOR. 

Sir: — I  herewith  hand  you  a  report  of  progress  of  the  work 
on  which  I  have  been  engaged  during  the  year.  Acting  upon 
your  advice,  I  have  devoted  my  time  mainly  to  investigations 
of  Texas  or  Southern  Cattle  Fever  which,  in  this  and  other 
Southern  States,  is  the  most  necessary  work  devolving  upon  the 
veterinary  pathologist.  Unfortunately,  few  of  the  experimental 
stations  of  the  south  have  recognized  the  need  there  is  for  work 
in  this  field,  and  consequently,  the  results  which  have  hitherto 
been  obtained  lack  that  confirmatory  evidence  which  is  quite 
essential  in  this  new  line  of  research. 

The  experiments  directed  by  the  Missouri  veterinary  de- 
partment, and  in  which  we  assisted,  have  led  to  some  import- 
ant results,  certain  points  being  thus  established  which  pre- 
viously were  either  unknown  or  only  conjectured.  Some  of 
these  will  be  brought  out  in  this  report. 

The  efforts  to  produce  immunity  against  Texas  fever  by 
inoculation  —  the  first  ever  undertaken — seem  to  show  that 
something  may  in  the  future  be  done  in  this  line,  but  they  also 
show  the  necessity  of  placing  the  etiology  of  this  disease  on  a 
surer  footing. 

Most  of  my  time  during  the  summer  was  devoted  to  the 
task  of  establishing  whether  or  not  southern  cattle  carry  in  their 
systems  the  germs  (bacterial)  of  Texas  fever.  The  results  of 
this  and  later  work,  so  far  as  completed,  are  contained  in  my 
report.  Respectfully, 

R.    R.    DiNWIDDlE. 
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SOUTHERN  CATTLE  PLAGUE,  (Teias  Peier.) 

Seeing  that  this  disease  has  its  home  in  all  the  southern 
States,  and  probably  existed  in  these  as  early  as  in  Texas,  the 
name  of  Southern  Cattle  Plague,  suggested  by  F.  S.  Billings, 
seems  more  appropriate  than  that  of  Texas  Fever.  However, 
it  has  not  been  generally  adopted  so  far,  and  in  this  report 
these  terms  are  used  indiscriminately. 

Before  entering  on  a  report  of  the  work  on  which  I  have 
been  engaged  during  the  past  year,  I  shall  briefly  refer  to  the 
results  obtained  from  the  experiments  in  which  we  were  con- 
joined with  the  Missouri  Experimental  station  during  the  pre- 
vious year,  and  which  were  mentioned  in  my  last  report. 

The  principal  record  of  these  experiments  is  contained  in 
Bulletin  ii,  of  the  Missouri  Agricultural  College  Experiment 
Station,  written  by  Prof.  Paul  Paquin,  and  from  this  bulletin  I 
shall  extract  what  seems  to  me  to  be  the  most  important  and 
reliable  of  the  results  obtained.  These  have  to  do  principally 
with  practical  points,  some  of  which  were  either  known  or  sus- 
pected before,  but  this  knowledge  rested  only  on  general  obser- 
vation and  not  experimental  proof. 

As  will  be  seen  in  this  report,  there  are  certain  questions 
connected  with  the  causation  of  the  disease  which  still  admit  of 
doubt,  some  of  the  findings  detailed  in  said  bulletin  being  con- 
tradicted by  the  results  of  my  work  of  the  past  summer.  The 
possibility  of  preventing  Southern  Cattle  Plague  by  inoculation 
must  also,  taking  all  the  evidence  into  consideration,  yet  remain 
an  open  question. 

As  a  result  of  these  experiments.  Dr.  Paquin  concluded 
that  southern  cattle  contain  the  germs  of  this  disease  in  their 
faeces  and  in  their  urine.  He-  produced  infection  of  pens  by 
scattering  the  same  over  the  surface  of  the  ground  and  testing 
these  pens  later  by  placing  in  them  northern  cattle. 

In  one  pen  the  animal  died  of  Texas  Fever ;  in  the  other  it 
suffered  from  a  mild  attack. 

He  found  that  southern  cattle  ceased  to  be  bearers  of  infection 
thirty  days  after  removal  from  southern  pastures,  and  that  the 
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infective  agent  which  they  had  deposited  did  not  acquire  its  in- 
fective or  virulent  property  before  on  an  average  thirty  to  fifty- 
days  after  it  had  been  dropped. 

One  experiment  there  recorded,  however,  shows  a  fatal  re- 
sult ensuing  thirty  days  after  the  germs  had  been  deposited  by 
Texas  cattle.  Allowing  an  incubatory  period  of  ten  days, 
which  is  a  minimum  (In  my  experience  I  have  never  seen  a 
death  within  fourteen  days  after  exposure),  this  would  leave 
only  twenty  days  from  the  time  the  germs  were  dropped  untiF. 
they  became  capable  of  infecting  northern  cattle. 

As  it  seems  to  me  an  important  point  to  determine  just 
how  long  the  infection  bearing  mateial  of  southern  cattle  remains 
non-virulent,  I  give  here  some  other  data  extracted  from  the 
same  bulletin,  in  cases  in  which  the  northern  cattle  were  ex- 
posed soon  enough  to  allow  of  this  period  being  computed. 

In  four  instances  northern  cattle  died  from  Texas  Fever, 
or  became  sick  from  same  disease  after  exposure  to  germ? 
dropped  from  southern  stock  30,  42,  49  and  $1  days  respec- 
tively. In  all  these  instances,  the  northern  stock  were  exposed 
within,  at  the  most,  nineteen  days  after  the  Texans  had  been 
first  introduced  into  the  same  pens,  and  consequently  before 
these  pens  presumably  became  capable  of  infection. 

These  are  the  only  instances  given  in  this  report,  or  any 
other  that  I  have  seen,  in  which  the  conditions  necessary  for 
computing  this  non-virulent  period  of  the  germs  are  fulfilled. 
By  deducting  ten  days  of  an  incubatory  period,  we  get  the 
figures  20,  32,  39  and  41  as  the  number  of  days  after  the  germs 
were  deposited,  until  the  time  when  they  were  shown  to  be 
virulent.  They  may,  however,  in  the  three  last  cases,  have  at- 
tained virulent  properties  in  shorter  time  than  the  figures  given 
since  susceptible  stock  do  not  appear  often  to  receive  the  infec- 
tion on  first  exposure. 

Billings,  who  collected  statistics  on  this  subject,  found  the 
average  period  when  the  disease  appeared  north  after  southern 
cattle  had  dropped  the  virus,  to  be  about  55  days.  (Bulletins 
7,  8,  9,  10,  Agricultural  Experimental  Station,  Nebraska.) 
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As  showing  the  influence  of  the  sun's  rays  in  affecting  the 
occurrence  of  this  disease,  one  experiment  is  recorded,  in  which 
a  northern  cow  was  placed  in  a  pen  along  with  a  Texan  just 
arrived.  This  pen  was  in  shade,  and  presumably  from  this 
cause,  the  fatal  result  was  postponed  for  fifty-five  days.  In 
three  other  infected  pens  which  were  shaded  during  part  of  the 
day,  the  northern  cattle  only  showed  slight  signs  of  sickness. 

On  these  questions,  namely,  the  incubatory  period  of  the 
disease,  and  the  period  of  non- virulence  of  the  excretions  of 
southern  cattle.  Dr.  Paquin,  himself  says: 

*'The  period  of  incubation,  i,  e,,  the  lapse  of  time  between 
the  moment  that  germs  are  taken  in  the  body  by  susceptible 
cattle  and  the  appearance  of  the  disease  is  between  8  and  12 
days  only.'* 

**  During  favorable  weather,  virus  spread  in  the  north  with 
fresh  manure  and  urine  directly  from  southern  cattle,  becomes 
virulent  in  about  30  days  (and  perhaps  occasionally  less), 
during  the  warm  months,  and  remains  virulent  until  decidedly 
cool  weather." 

These  are  some  of  the  points  which  have  been  determined 
by  these  experiments,  and  on  which  the  evidence  seems  to  be 
reliable.  There  are  many  others  on  which  conclusions  are 
therein  given,  which  I  have  not  referred  to  because  they 
require  further  confirmatory  testimony  before  they  can  be 
accepted. 

On  the  question  of  protection  against  Southern  Cattle 
Plague  by  inoculation,  I  will  give  the  results  obtained  in  Arkan- 
sas in  the  cattle  under  my  care,  as  well  as  those  obtained  in 
Texas  and  Indian  Territory,  in  the  two  latter  cases  taking  as 
my  authority  the  Annual  Report  of  the  Texas  Agricultural 
Experiment  station,  1889,  and  the  before  mentioned  Bulletin 
of  Missouri  Experiment  Station,  No.  11. 

Preventive  Inoculation  in  Arkansas, — In  order  to  test  this 
method  of  conferring  immunity  against  Southern  Cattle  Plague, 
the  director  0^  this  Station,  on  my  advice,  accepted  the  terms 
proposed  by  the  Missouri  Veterinary  Department,  by   which 


i 


I02  Third  Annual  Report  of  the 

cattle  should  be  exchanged  between  the  two  states  at  mutuaE 
expense,  those  coming  to  Arkansas  being  inoculated  according 
to  the  methods  of  Dr.  Paquin,  as  at  that  time  developed. 

The  fate  of  these  imported  cattle  was  given  in  the  last 
Annual  Report  of  this  Station,  without  reference  to  the  effect 
of  these  inoculations,  as  that  part  of  the  experiments  was  not 
at   the  time  completed.     The  lacking  details  are  supplied  here. 

July  9th,  the  first  shipment,  consisting  of  eight  i  and  2 
year  old  cattle,  arrived  from  Missouri  and  were  placed  in  aa 
infected  pasture  at  Helena,  Ark. 

The  following  table  gives  in  readiest  form  the  results  ob* 
tained : 

No.  I,  not  inoculated,  died  July  2Sth. 
No.  2,  not  inoculated,  died  July  29th. 
No.  3,  not  inoculated,  died  July  30th. 
No.  4,  not  inoculated,  died  July  31st. 
No.  5,  inoculated,  died  July  28th. 
No.  6,  inoculated,  died  July  30th. 
No.  7,  inoculated,  died  July  28th. 
No.  8,  inoculated,  did  not  contract  fever 

Percentage  which  contracted  fever : 

Inoculated  stock,  75. 

Not  inoculated  stock,  100. 

This  result  was  not  encouraging,  but  so  far  as  the  figures^ 
go,  it  did  seem  to  indicate  a  slight  protective  influence  in  the 
inoculations  as  practiced.  Accordingly,  when  urgent  request 
was  made  from  Missouri  for  a  second  shipment  on  similar  terms, 
we  decided  to  give  the  matter  a  further  trial.  The  second  lot 
of  eleven  arrived  at  Helena,  August  13th  and  were  placed  on 
the  same  pasture  as  the  first  lot.  One  of  these  died  during 
shipment.  On  being  opened  it  showed  some  of  the  post-mor- 
tem appearances  of  Southern  Cattle  Plague,  especially  observ- 
able in  the  enlarged,  congested  spleen  and  discolored  urine. 
My  opinion  is,  that  this  animal  died  from  the  disease  in  ques- 
tion, either  from  inoculation  or  from  some  accidental  exposure 
of  which  we  have  no  evidence.     Omitting  this  animal  from  the 
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reckoning,  there  were  of  this  lot,  six  inoculated  and  four  not 
inoculated.  From  information  supplied  at  the  time  of  the  ship- 
ment, I  learn  that  of  these  six,  four  had  been  inoculated  twice, 
on  the  2nd  and  9th  of  August,  respectively,  before  shipping. 
Two  had  received  one  inoculation  in  Missouri  on  August  9th, 
and  these  two  were  re-inoculated  on  the  day  following  their 
arrival  at  Helena,  August  14th,  with  material  supplied  by  Dr. 
Paquin.  I  injected  the  fluid  beneath  the  skin  of  the  neck  in 
both  instances.  One  steer,  No.  6,  received  25  minims.  The 
following  day  there  was  a  slight  swelling  at  the  place  of  in- 
oculation, flat,  hard  and  tender  to  the  touch.  Temperature 
was  101.5  F.  This  swelling  had  disappeared  by  the  20th. 
The  temperature  did  not  rise  above  the  normal. 

No.  7,  a  two  year  old  heifer,  received  on  same  date  30 
minims  of  fluid  in  glass  tube  specified.  This  inoculation  did 
not  produce  any  observable  swelling  nor  impairment  of  health. 

The  virus  used  in  all  the  inoculations  of  these  cattle,  ap- 
pears, from  the  information  supplied,  and  from  records  of  same 
in  Bulletin  11,  of  Missouri  Station,  to  have  been  cultures  in 
beef  infusion  of  germs  obtained  from  the  organs  or  excretions 
of  southern  cattle,  from  ticks  on  the  same,  or  from  northern 
fever  stricken  cattle. 

The  fate  of  this  second  lot  of  cattle  can  be  tabulated  as 
before : 

No.  I,  inoculated,  did  not  contract  fever. 
No.  2,  inoculated,  dead  on  arrival  at  Helena,  August  13th. 
No.  3,  inoculated,  died  August  30th. 
No.  4,  inoculated,  died  August  31st. 
No.  5,  inoculated,  did  not  contract  fever. 
No.  6,  inoculated,  did  not  contract  fever. 
No.  7,  inoculated,  died  August  31st. 
No.  8,  not  inoculated,  died  August  27th.    ' 
No.  9,  not  inoculated,  showed  fever  August  28th,  recovered. 
No.  10,    not   inoculated,  showed    fever    August    28th,  recov- 
ered. 
No.  II,  not  inoculated,  died  September  ist. 
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In  the  second  shipment,  therefore,  there  contracted  fever: 

Inoculated  cattle  50  per  cent. 

Not  inoculated  cattle,  100  per  cent. 

For  the  whole  experiment  the  figures  bearing  upon  the 
protective  influence  of  these  inoculations  are :  Of  ten  inoculated 
cattle  six  contracted  fever,  or  60  per  cent ;  of  eight  cattle  not 
inoculated  eight  contracted  fever,  or  100  per  cent,  or,  taking 
the  deaths  as  the  basis  of  comparison,  we  have  (since  two  non- 
inoculated  cattle  contracted  the  disease  and  recovered),  deaths 
among  inoculated  stock  60  per  cent;  deaths  among  non-inocu- 
lated stock  75  per  cent. 

This  is  the  result  obtained  from  these  efforts  in  Arkansas. 
At  Texas  Agricultural  Experiment  Station  the  results  seem  to 
have  been  more  favorable.  These  are  recorded  by  Dr.  Francis 
in  the  Second  Annual  Report  of  that  Station  as  follows :  First 
shipment  of  twelve  head  from  Missouri  arrived  in  Texas  June 
28,  1889.  Result:  Five  of  six  not  vaccinated  died,  83.3  per 
cent;  three  of  six  vaccinated  died,   SO  per  cent. 

A  second  lot  of  fourteen  head  arrived  in  Texas  September 
13,  1889.  (Two  of  these  died  shortly  after  arrival,  from  other 
causes,  and  are  not  reckoned.)  Result: — Three  of  four  not  in- 
oculated died,  75  per  cent;  two  of  eight  inoculated  died,  25 
per  cent. 

Further  tests  were  made  in  Texas  and  Indian  Territor>% 
and  at  the  Kansas  City  stockyards. 

At  the  stockyards  the  result  of  exposing  cattle  in  infected 
pens  was:  Of  six  vaccinated,  one  contracted  the  disease;  of 
three  un-vaccinated,  all  became  affected  and  one  died. 

A  shipment  of  forty  head  all  inoculated  was  made  Decem- 
ber I,  1889,  to  infective  ground  in  Indian  Territory  where  the 
average  percentage  of  deaths  in  unprotected,  imported  northern 
stock  is  given  at  over  50  per  cent. 

The  latest  record  of  these  furnished  is  March  12th,  when 
one  had  died  of  the  fever. 

Another  shipment  of  sixty-four  head  inoculated  cattle  to  a 
private  individual  in  Texas  proved  unfortunate,  owing,  it  is  said, 
to  the  use  of  too  strong  virus. 
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Still  another  to  San  Angelo,  Texas,  of  thirty  cattle  De- 
cember 24,  1889,  is  recorded,  in  which  all  were  in  health  up  to 
the  middle  of  April,  1890. 

Such  is  the  record  of  these  attempts  at  preventive  inocula- 
tion published  up  to  date  of  this  writing.  Judgment  on  the 
question  must  be  suspended  until  we  hear  how  these  last  inocu- 
lated cattle  in  Indian  Territory  and  Texas  have  withstood  the 
liummer  following  their  arrival. 

If  it  can  be  conclusively  shoAvn  that  these  inoculations  have 
had  any  protective  influence,  this  knowledge,  apart  from  its 
practical  application,  would  have  an  important  bearing  on  our 
conception  of  the  nature  and  etiology  of  the  disease,  affording 
proof  that  the  germs  of  Southern  cattle  plague  can  be  cultivated, 
and  the  disease  artificially  produced  by  the  cultures  obtained, 
in  other  words,  that  we  have  here  in  all  probability  a  bacterial 
disease  like  authrax  or  swine  plague.  That  Texas  Fever  is  of 
this  nature  has  been  asserted  by  Detmers,  Billings  and  Paquin 
who  have  each  found  a  bacterial  organism  which  they  associated 
with  it  in  a  causative  relation.  The  discrepancies  in  their 
descriptions,  however,  show  that  they  were  dealing  with  different 
organisms,  and  therefore  the  proof  that  any  of  their  germs  is 
the  real  cause  of  the  disease  is  yet  lacking. 

Bacterial  Studies  on  the  Organs  of  Southern  Cattle. 

During  the  past  summer  I  have  made  bacterial  studies  on 
the  internal  organs  of  cattle  raised  on  territory  infected  with  the 
germs  of  Southern  Cattle  Plague,  with  a  view  of  testing  the 
question  whether  or  not  these  contain  any  bacterial  organism, 
as  has  been  frequently  asserted.  If  such  cattle  do  contain  con- 
stantly in  blood,  bile  and  viscera  anyone  organism  and  that  one 
alone,  then  we  have  good  grounds  for  considering  this  the  much 
sought  for  germ  of  Texas  Fever.  In  the  intestinal  contents 
bacteria  are  constantly  present  but  bacteriologists  now  admit 
that  the  healthy  living  animal  does  not  regularly  bear  in  its  tis- 
sues or  organs  any  living  germs. 

In  investigating  this  point  is  is  necessary  that  the  animals 
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which  are  the  objects  of  study  be  raised  on  infected  soil  and  that 
they  be  free  from  any  other  disease  bacterial  or  otherwise. 
Both  of  these  points  were  secured  in  my  work  which  was  carried 
on  at  Little  Rock,  a  part  of  the  State  which  is  surrounded  by 
infected  territory.  Cattle  shipped  there  from  the  north  die  of 
Southern  Cattle   Plague  to  the  extent  of  at  least  60  per  cent. 

The  specimens  were  obtained  from  cattle  killed  for  beef  at 
the  slaughter  pens,  and  were  apparently  in  excellent  health. 

In  this  article  I  can  not  enlarge  on  the  technicalities  of 
practical  bacteriology  but  will  only  give  sufRcient  details  to  ena- 
ble the  reader,  lay  and  professional,  to  estimate  my  work  at  its 
just  value. 

In  order  to  determine  the  presence  of  bacteria  in  organs  or 
in  fluids  of  the  animal  body  two  methods  are  employed  and  these 
must  be  used  in  conjunction ;  these  are  microscopic  examination 
and  inoculation  of  culture  media  in  test  tubes.  Unless  by  one 
or  other  of  these  methods  we  can  demonstrate  the  presence  of 
bacteria  we  are  not  justified  in  assuming  that  they  are  present. 
Both  methods  in  this  instance  yielded  negative  results  and  hence 
I  am  forced  to  conclusions  at  variance  with  others  who  have 
found  germs  in  this  situation. 

The  culture  media  employed  were  beef-infusion-peptone, 
nutrient  agar,  glycerin  agar,  cooked  potato  and  milk. 

Inoculations  were  made  from  blood,  bile,  liver  and  spleen, 
and  in  a  few  instances  also  from  the  kidney. 

The  inoculations  were  made  in  all  cases  within  half  an  hour 
after  death  in  respect  to  some  of  the  tubes  in  each  series,  namely, 
those  used  at  the  slaughter  house ;  others  were  inoculated  gen- 
erally within  two  or  three  hours  after  death,  in  the  laboratory. 
In  such  cases  the  specimens  were  wrapped  in  cloths  saturated  in 
sublimate  solution  (i-iooo)  until  used.  Blood  and  bile  were 
conveyed  to  the  laboratory  in  sterile  vials  or  vacuum  pipettes. 

In  all,  I  made  in  this  manner  eight  series  of  tests  from 
healthy  southern  cattle.  In  each  series  a  large  number  of  tubes 
were  used,  generally  from  forty  to  sixty.  By  this  means  we 
diminish  the  risk  of  forming  false  conclusions  owing  to  the  pres- 
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ence  of  germs  introduced  as  contaminations.  A  certain  number 
of  the  tubes  in  each  series  were  placed  in  the  thermostadt  kept 
at  about  35®  C,  the  remainder  kept  at  room  temperature.  It 
may  be  well  for  me  to  state  here  my  views  on  what  constitutes 
reliable  grounds  for  deciding  whether  or  not  the  growths  we 
may  get  on  our  tubes  really  come  from  the  source  we  inoculate, 
from 

If,  for  instance,  germs  be  present  in  the  liver  of  a  southern 
steer,  inoculations  by  means  of  the  platinum  wire  to  ten  tubes 
of  beef  infusion  (provided  the  germs  are  capable  of  growing  on 
this  soil),  ought  to  give  rise  to  growths  in  all  or  nearly  all  tea 
tubes,  if  they  are  kept  under  the  same  conditions.  If  only  one 
growth  be  present  out  of  the  ten  tubes  we  must  regard  that  as 
an  accidental  contamination  during  the  process  of  inoculation  or 
subsequently.  If  several  growths  be  obtained,  which  by  naked 
eye  or  microscopical  examination  are  seen  to  differ  from  each 
other  we  can  not  affirm  that  any  of  these  were  obtained  from 
the  source  in  question,  and  such  tubes  would  yield  no  basis  for 
any  reliable  conclusions. 

In  this  work,  especially  when  performed  at  a  slaughter 
house,  contamination  of  tubes  is  very  liable  to  occur  even  with 
the  most  skillful  manipulation,  and  such  was  the  case  in  my 
work.  I  found  that  in  tubes  inoculated  at  the  slaughter  pens 
generally  about  ten  per  cent  yielded  growths,  these  being  es- 
pecially tubes  of  liquid  media. 

The  growths  thus  obtained  were  not  of  the  same  species  in 
many  cases  and  were  always  regarded  as  contaminations.  Tubes 
inoculated  in  the  laboratory  were  much  less  frequently  contami- 
nated, although  even  here,  on  account  of  dust,  bacterial  work 
was  attended  with  difficulties.  The  first  series  of  inoculations 
yielded  a  growth  on  over  seventy-five  per  cent  of  tubes  inocula- 
ted from  the  liver,  these  growths  being  nearly  all  composed  of 
the  same  organism.  Part  of  these  tubes  were  inoculated  in  the 
slaughter  house  and  part  in  the  laboratory,  and  there  is  no 
doubt  in  my  mind  that  the  germs  obtained  were  present  in  the 
liver.     This  germ  is  a  refrangent  coccus  or  round   body  some- 
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times  found  in  chains  of  four  or  more  elements  but  oftener  in 
pairs.  It  grows  readily  at  summer  temperature  on  all  culture 
media  employed,  perhaps  most  slowly  on  glycerin-agar  and 
potato.  The  growth  on  agar  is  pure  white,  smooth  and  glis- 
tening ;  it  does  not  spread  over  the  surface  but  is  raised  and 
limited  laterally.  In  beef  infusion  it  clouds  the  fluid  rapidly, 
forming,  if  not  disturbed,  flakes  which  extend  in  parallel  streaks 
from  the  surface  downwards ;  no  surface  pellicle  is  formed  but 
a  large  whitish  sediment  soon  collects  at  the  bottom  of  the  tube. 

The  growth  on  gelatin  is  peculiar ;  it  spreads  from  the  stab 
through  the  medium  which  it  renders  opaque  but  leaves  still  in 
a  semi-solid  form. 

This  micro-coccus  was  present  in  the  liver  of  one  animal 
only  and  in  no  other  organ. .  Cultures  from  the  bile  of  this  an- 
imal gave  a  mixed  growth  of  bacilli  and  cocci. 

The  spleen,  kidney  and  blood  gave  no  growth. 

Without  detailing  the  result  of  each  series  of  inoculations  I 
may  say  in  br-ief  that  not  in  one  of  the  animals  on  which  bacte- 
rial studies  were  made  was  there  evidence  of  the  presence  of  any 
bacterial  organism  except  in  the  one  which  I  have  mentioned 
above,  and  in  that  one  it  was  only  present  in  the  liver. 

Microscopic  examination  of  fresh  specimens  from  these 
animals  gave  the  same  result.  Neither  in  the  blood  nor  in 
smear  cover  glass  preparations  from  the  liver  or  spleen  could 
bacteria  be  demonstrated.  There  is  an  appearance  of  the 
blood,  however,  which  I  have  often  observed  when  examining 
such  preparations,  and  which,  I  think,  has  misled  some  inves- 
tigators. When  blood  from  one  of  these  animals  was  examined 
an  hour  or  two  after  death,  sometimes  the  red  blood  cells  were 
found  distorted  as  if  the  protoplasm  of  the  cell  had  separated 
into  little  masses  near  the  margin.  The  outline  of  the  cell  at 
the  same  time  had  lost  its  rounded  form  and  become  irregularly 
crenated  or  spiny.  These  masses  have  a  rounded  or  ovoid 
form  and  very  much  resemble  bacteria.  It  is,  however,  merely 
a  phenomenon  which  may  be  observed  in  all  blood,  the  density 
of  which  has  been  altered  by  evaporation. 
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One  other  point  I  will  mention  here  in  connection  with  the 
microscopic  examination  of  the  bile.  In  most  fatal  cases  of 
Southern  Cattle  Plague,  the  bile  contained  in  the  gall  bladder 
is  thick  from  the  presence  of  yellow  mucus  flakes;  if  the  fluid 
portion  is  tested  for  albumen  by  means  of.  nitric  acid  it  yields  an 
abundant  coagulum.  If  a  drop  of  this  bile,  taken  from  the 
bottom  of  a  vial  be  examined  under  a  magnification  of  two 
hundred  diameters  or  more,  there  is  seen  amidst  this  yellow,, 
unorganized  debris,  peculiar  rod-shaped  forms,  highly  refrac- 
tive and  of  a  deep  bronze  color.  (Fig.  i.)  These  vary  con- 
siderably in  size,  and  also  to  some  extent  in  shape,  many  of 
the  stnaller  forms  looking  very  much  like  bacilli.  I  have  sel- 
dom failed  to  see  them  in  the  bile  of  Texas  fever,  especially 
after  this  bile  had  been  kept  in  a  vial  or  sterilized  pipette  for 
some  days,  but  they  are  also  often  present  immediately  after 
death. 

These  bodies,  although  they  often  show  curved  outlines 
bearing  little  resemblance  to  crystals  are,  nevertheless,  of  a 
crystalloid  nature.  They  resist  the  action  of  acids,  chloroform 
and  ether,  but  are  at  once  dissolved  by  a  solution  of  caustic 
potash. 

I  have  found  the  same  equally  abundant  in  the  bile  of 
animals  slaughtered  for  beef  whose  livers  were  more  or  less  dis- 
eased from  the  presence  of  the  liver  fluke.  They,  therefore, 
are  not  characteristic  of  Texas  fever.  It  is  evident  from  these 
negative  results  that  we  must  seek  for  the  germ  of  Southern 
Cattle  Plague  elsewhere  than  in  the  fluids  and  tissues  of  healthy 
southern  cattle. 

CAN  THE   GERM    BE   CULTIVATED    FROM    DISEASED   CATTLE? 

On  this  question  we  have  the  authority  of  F.  S.  Billings, 
who  found  his  germ — an  oval  or  short  bacillus — in  the  blood 
or  organs  of  northern  cattle  dying  from  Southern  Cattle  Plague 
in  Nebraska.  He  succeeded  in  demonstrating  it  (to  his  own 
satisfaction)  in  sections  of  hardened  organs  and  in  cover  glass 
smears,  and  found  it  capable  of  ready  cultivation  on  all  the 
usual  media. 
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Paquin  also  has  had  positive  results  in  his  attempts  to  cul- 
tivate th^  germ  from  this  source,  but  we  have  no  sufficient  evi- 
•dence  that  he  and  Billings  were  dealing  with  the  same  organism. 

During  the  summer  of  1889,  from  pressure  of  other  work, 
bacterial  studies  were  not  attempted  on  those  cattle  from  the 
north  which  died  at  Helena,  and  this  summer  I  have  had  little 
opportunity  of  making  such  studies  on  diseased  cattle  from  the 
lack  of  suitable  cases. 

During  the  heat  of  summer,  a  subject,  to  be  suitable  for 
this  purpose  must  be  opened  within  one  or  two  hours  at  most 
after  death. 

I  have  had  the  opportunity^  since  commencing  this  line  of 
work  on  Southern  Cattle  Plague,  of  examining  only  three  cases 
of  that  disease  in  which  the  post-mortem  examination  was  held 
sufficiently  early  to  allow  of  culture  tests  being  made.  Two  of 
these  were  unsatisfactory,  but  the  third  afforded  all  the  oppor- 
tunities desired. 

Case  No.  i,  a  Jersey  cow,  died  July  7th,  about  1 1 :30  a. 
m.,  at  Little  Rock,  and  was  examined  at  4  p.  m.  In  this  and 
the  following  case  I  was  assisted  in  the  post-mortem  examina- 
tion by  Mr.  A.  E.  James,  veterinarian  of  Little  Rock,  who  had 
the  animals  under  his  treatment,  and  recognized  the  sypnptoms 
as  those  of  Southern  Cattle  Plague.  After  satisfying  myself 
that  this  disease  was  the  cause  of  death,  I  made  a  number  of 
tube  inoculation  in  the  field  and  obtained  material  for  use  at  the 
laboratory.  Only  a  small  number  of  tubes  were  used,  as  I 
•considered  that  decomposition  bacteria  would  certainly  be 
present ;  the  result  showed  that  this  was  the  case.  I  obtained 
a  strepto-coccus  from  the  blood  and  mixed  cultures  from  the 
liver.     All  tubes  inoculated  from  the  spleen  remained  sterile. 

The  second  case  occurred  at  the  same  place,  July  loth,  at 
noon.  It  was  examined  as  early  as  possible,  which,  however, 
was  not  until  4  p.  m. 

A  large  number  of  tubes  were  used  in  this  instance.  The 
results,  as  in  the  previous  case,  were  disappointing,  mixed  cul- 
tures of  putrifactive  germs  being  obtained  in  all  the  tubes  ex- 
cept those  inoculated  from  the  spleen,  which  were  sterile. 
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The  liver  of  a  foetus  which  was  contained  in  the  womb  also 
proved  sterile.  Evidently  putr  if  active  germs  had  not  yet  pene- 
trated to  these  parts. 

The  spleen,  in  neither  of  these  cases  contained  germs  cap- 
able of  growth.  I  infer  from  this  that  after  death  it  is  perhaps 
one  of  the  last  organs  to  be  invaded  by  septic  bacteria.  In  both 
cases  it  was  much  enlarged  and  softened. 

The  third  casewas  a  Hereford  cow  belonging  to  the  college 
farm  which  had  contracted  the  disease  during  a  sojourn  of  two 
weeks  in  infected  territory.  It  was  fed  during  that  time  on  hay 
and  grain  and  did  not  at  any  time  have  an  opportunity  of  graz- 
ing on  the  pastures  there.  It  was  watered  at  a  branch  along 
with  many  others  native  to  the  district,  and  this  may  have  been 
the  source  of  infection.  At  the  time  of  death  no  ticks  were 
found  on  the  body.  The  cow  died  November  i6th,  at  4:30  p. 
m.,  and  it  was  opened  at  once  and  material  conveyed  to  the 
laboratory  for  examination  and  culture  tests.  A  large  number 
of  tubes  of  the  various  media  were  sown  with  the  juice  from  the 
liver,  spleen  and  kidney,  as  well  as  the  bile,  urine  and  blood  of 
this  animal.  Kept  in  the  thermostadt  at  35®  C,  and  at  room 
temperature  these  tubes  generally  remained  sterile.  More  par- 
ticularly, out  of  forty-five  used  thifty-nine  remained  sterile,  the 
others  yielded  growths  which  were  apparently  contaminations. 
Three  of  these  growths  were  in  tubes  inoculated  from  the  urine 
Avhich  may  have  been  exposed  during  collection.  They  con- 
sisted of  micro-cocci  or  round  forms.  The  other  growths,  in 
beef  infusion,  were  from  the  liver  and  bile,  and  were  putrif active 
bacilli. 

i  From  fatal  cases  of  Southern  Cattle  Plague,  or  rather  from 

this  one  case,  and  the  spleen  of  two  others,  I  have  therefore 
obtained  the  same  negative  result  as  from  healthy  southern  cat- 
tle.    I  do  not,   on  the  strength  of   these   insufficient  tests,  pre- 

:  tend  to  absolutely  refute  the  claims  of  those  other  investigators 
who  have  found  an  organism  in  the  organs  of  cattle  dying  from 

I        this  disease,   which  they  could  readily  cultivate,   but  I  am  in- 

\        clined  to  look  on  them  with  doubt.     One  case  does  not  seem 
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much  to  base  conclusion  upon  but  if  there  is  a  germ  in  Southern 
Cattle  Plague  which  becomes  generalized  and  is  readily  culti 
vated,  then  this  germ  should  be  present  in  all  cases  and  should 
have  been  obtained  by  such  methods  as  I  employed. 

MICROSCOPIC  EXAMINATION  OF  FRESH  MATERIAL. 

Spleen  pulp  examined  fresh  in  thin  layer  showed  besides 
blood  and  splenic  corpuscles  numerous  small*  globular  bodies  be- 
tween these  cells.  They  vary  very  considerably  in  size,  from 
perhaps  one-eighth  to  a  fourth  the  diameter  of  the  red  corpuscle 
while  in  many  of  these  corpuscles  themselves  small  clear  spots 
could  be  readily  detected.* 

Juice  from  the  kidney  showed  the  same  appearances  in  a 
much  higher  degree.  Here  these  bodies  were  much  more  nu- 
merous both  in  and  between  the  corpuscles.  Cover  glass  prep- 
arations stained  one  hour  in  warmed  Gentian  violet  solution  and 
sufficiently  decolorized  show  these  objects  very  distinctly.  In 
the  kidney  of  this  case  nearly  all  the  red  corpuscles  showed 
within  their  substance,  when  thus  stained,  one  or  two,  rarely 
three  or  four,  small  dark  bodies,  but  apparently  the  same  objects 
were  seen  even  more  numerous  outside  of  the  corpuscles.  What 
the  significance  of  these  bocnes  is  I  am  unable  to  say,  but  I  can 
confirm  Dr.  Smith's  assertion  of  their  presence,  not  confined 
however  to  the  interior  of  the  blood  corpuscles  as  he  asserts.  It 
is  possible  that  this  appearance  is  the  result  of  rapid  degenera- 
tion of  the  corpuscles.  At  any  rate  I  have  seen,  on  making 
comparative  examination  of  smears  from  the  spleen  of  healthy 
cattle,  similar  bodies  here  and  there  within  the  red  corpuscles. 
I  could  detect  no  aifference  between  the  latter  and  those  seen  in 
this  case  of  Texas  Fever,  except  in  their  very  much  smaller 
number,  and  the  fact  that  the  spleen  is  an  organ  in  which  the 
red  corpuscles  largely  undergo  destruction  tends  to  strengthen 
this  explanation  of  the  abnormal  conditions  referred  to. 


*NoTB. — These  intra-corpuscular  bodies  were  first  described  by  Dr.  Theobold  Smith,  of  the  I 
reau  of  Animal  Industry,  who  regards  them  as  parasites  and  the  causative  agent  in  Texas  Fever. 
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EFFORTS  TO  PRODUCE  THE  DISEASE  EXPERIMENTALLY. 

In  the  study  of  this  plague  one  of  the  first  questions  which 
•confronts  us  is  whether  or  not  it  can  be  artificially  produced. 
It  is  chiefly  by  experimenting  in  this  direction  that  we  can  hope 
to  understand  the  conditions  essential  to  its  occurrence  in  nature. 
Among  other  bacterial  diseases  of  animals  which  have  been  in- 
vestigated we  have  anthrax,  black-quarter,  glanders  and  chicken 
cholera,  all  of  which  can  be  experimentally  produced  by  inocu- 
lation of  material  directly  from  a  diseased  animal  to  a  healthy 
•one. 

Can  the  same  be  done  in  Southern  Cattle  Plague? 

On  this  question  we  have  the  usual  conflicting  evidence. 
Observation  of  numerous  outbreaks  shows  us  that  in  nature  this 
seldom  or  never  occurs ;  northern  diseased  animals  do  not  in- 
fect their  neighbors. 

The  following  tests  seem  to  show  pretty  conclusively  that 
it  can  not  possibly  occur  in  that  way. 

November  i6,  1890,  a  calf  aged  ten  months  in  good  con- 
dition received  an  injection  under  the  skin  of  the  neck  of  5  C.C. 
of  dark  colored  urine  obtained  from  a  cow  which  died  of  South- 
ern Cattle  Plague  the  same  evening.  Temperature  at  time  of 
inoculation  101.8®'  F.  The  calf  Was  kept  under  observation 
and  a  daily  record  of  its  temperature  made  up  till  Decembei 
3d.  A  small  painful  tumor  formed  at  the  place  of  inoculation. 
This  remained  for  over  two  weeks  ultimately  discharging  a  small 
quantity  of  matter.  The  appetite  and  general  health  did  not  at 
any  time  appear  to  be  disturbed  and  the  highest  temperature 
recorded  was  102.4®  ^^  ^he  26th.  The  result  is  therefore  neg- 
ative. 

Spleen  pulp.  The  enlarged  and  engorged  spleen  obtained 
from  the  above  case  of  Southern  Cattle  Plague  was  kept  over 
night  in  a  cool  place  and  the  following  morning  50  grams 
{about  i^  oz.)  of  the  semi-liquid  pulp  of  the  same,  was 
bruised  up  in  a  mortar  with  about  half  a  litre  ( i  pint)  of  water 
and  after  standing  one  hour  was  used  as  follows : 

It  was  filtered  through  coarse  cloth,  and  a  small  amount 
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further  filtered  through  paper  the  latter  being  used  for  subcuta- 
neous injection. 

November  17th,  a  calf  of  eight  months  received  under  the 
skin  of  the  inferior  cervical  region  about  5  C.C.  of  this  filtered 
fluid. 

November  i8th,  another  dose  of  the  same  amount  and 
material  was  injected  subcutaneously  behind  the  arm; 

Temperature  at  time  of  receiving  the  first  dose  lOi.S**. 
F.  Small  enlargements  formed  at  the  places  where  inoculated, 
but  up  to  December  3,  during  which  time  the  calf  was  under 
observation,  and  temperature  taken  daily  that  was  the  only  ef-^ 
feet  produced. 

The  temperature  during  that  time  ranged  from  100.4°. 
to  102. 5^  F. 

November  17th,  a  yearling  grade  Hereford  calf,  received 
as  a  drench,  about  a  pint  of  the  red  fluid  obtained  from  the 
above  described  treatment  of  spleen  pulp  in  Southern  Cattle 
Plague.  The  temperature  at  this  time  was  102**.  F.  Highest 
temperature  during  the  next  three  weeks,  102.4°  F.  Average 
of  daily  records,  ioi.9**F. 

The  animals  employed  in  these  experiments  were  stock 
which  had  been  raised  on  non-infected  regions  and  therefore 
were  susceptible  of  contracting  the  disease  if  it  could  be  com- 
municated in  this  way. 

From  these  tests  I  infer  that  if  the  germs  are  present  at  all 
in  the  blood,  spleen  and  urine  in  Southern  Cattle  Plague,  they 
evidently  do  not  find  the  conditions  necessary  for  their  further 
growth  when  transferred  directly  to  our  artificial  culture  media, 
or  to  the  systems  of  healty,  susceptible  cattle.  We  may  con- 
clude (if  further  experiment  should  prove  these  results  to  be 
constant),  either  that  the  agent  which  induces  the  disease  re- 
quires some  period  of  development  outside  of  the  bovine  or- 
ganism, or  that  it  is  purely  an  intestinal  parasite  exerting  its 
morbific  influence  by  the  absorption  of  the  products  of  its^ 
growth. 
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Several  attempts  were  made  to  produce  the  disease  by  the 
use  of  material  obtained  from  southern  cattle. 

October  27th,  calf  of  seven  months  received  under  the 
skin  of  the  neck  i  c.  c.  of  bile  which  had  been  obtained  one 
month  previously  from  a  Little  Rock  steer  and  preserved  in 
sterile  sealed  pipette. 

The  injection  produced  a  slight  local  swelling  which  dis- 
appeared in  four  days. 

The  temperature  did  not  rise  above  102.6°  F.,  and  there 
was  no  sign  of  ill  health  following  this  injection. 

November  ist,  calf  of  the  same  age  receceived  subcutane- 
ously  in  neck  4  c.  c,  of  a  three  days  old  pure  culture  in  beef- 
infusion  of  a  micro-coccus  obtained  as  described  earlier  in  this 
report,  from  the  liver  of  a  Little  Rock  steer. 

Kept  under  observation  for  seventeen  days,  the  calf  ex- 
hibited no  ill  effects  nor  rise  in  femperature. 

This  germ  was  also  without  effect  on  a  guinea-pig  inocu- 
lated at  the  same  time. 

IS  THE   GERM   CONTAINED   IN   THE  MANURE  OF   SOUTHERN 

CATTLE? 

We  know  that  southern  cattle  carry  the  germ  of  Southern 
Cattle  Plague  to  the  north  in  some  manner,  and  it  has  been 
generally  accepted  that  the  principal  medium  in  which  the  in- 
fection is  deposited  is  the  discharges  from  the  bowels.  No 
other  theory  so  well  explains  infection  of  pastures  in  the  north 
and  along  the  railways  over  which  such  cattle  have  been 
shipped.  In  the  way  of  experimental  evidence  however,  there 
i!  is  but  little  advanced  in  favor  of  this  theory. 
•  Billings,  it  is  true,  found  the  bacterium  which  he  regards 

as  the  cause  of  the  disease,  in  faeces,  both  fresh  and  old  of 
I  southern  cattle,  and  found  it  fatal  when  injected  into  small  ex- 
i  perimental  animals,  but  we  have  not  sufficient  evidence  that  he 
j  produced  Southern  Cattle  PJague  with  germs  from  this  source. 
The  experiment  of  Faquin,  recorded  earlier  in  this  report,  bears 
more  directly  on  the  question,  and,  granting  that  there  was  no 
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accidental  infection  from  the  presence  of  southern  cattle  in  the 
near  vicinity  seems  to  prove  that  both  the  urine  and  iaeces  bear 
the  infectious  principle.  If  this  supposition  be  true,  it  ought 
to  be  capable  of  proof.  I  have  been,  and  am  now  working  on 
this  line,  but  so  far  the  desired  result  has  not  been  attained. 

The  methods  I  have  adopted  to  test  this  question  have 
been : 

1.  By  feeding  the  excrementitious  matters  directly  to 
cattle  mixed  with  ground  feed. 

2.  By  isolating  the  different  species  of  bacteria  found  in 
the  manure  of  southern  cattle  by  means  of  gelatine  plates,  culti- 
vating these  separately  and  testing  their  effects  on  northern 
cattle  and  small  experimental  animals. 

On  making  a  culture  from  such  material,  we  always  get 
a  mixed  growth  of  various  spepies  of  bacteria.      (Fig.  2.) 

By  the  use  of  plate  cultures,  I  have  succeeded  in  separa- 
ting and  growing  in  pure  cultures  eight  different  species.  Some 
of  these  are  evidently  putrifactive  germs  which  are  everywhere 
present;  others  which  appeared  more  promising,  have  been 
tested  and  found  innocent  when  inoculated  into  cattle. 

On  making  plate  cultures  from  the  contents  of  the  ileum 
in  the  case  of  Southern  Cattle  Plague  above  referred  to,  I  ob- 
tained colonies  of  one  species  only.  This  species  consists  of 
short  baccilli,  which  were  evidently  present  in  very  large  num- 
bers. The  same  species  was  obtained  from  the  contents  of  the 
rectum  of  the  same  animal,  here  however,  mixed  with  other 
varieties. 

This  bacillus  in  length  is  from  about  one-fourth  to  one- 
half  the  diameter  of  a  colored  blood  corpuscle;  grows  readily 
in  beef  infusion  at  35"*  C,  rendering  the  fluid  opaque  and  form- 
ing a  considerable  sediment  in  a  few  days.  It  does  not  seem 
to  be  capable  of  vital  motion. 

On  gelatine  plates  (or  Petri  vessels),  it  forms  beneath  the 
surface  round  yellow  colonies  which  grow  slowly.  On  the  sur- 
face they  spread  quickly  in  the  form  of  a  whitish  film.  There 
is  no  fluidifaction  of  the  gelatine  but  after  some  days  peculiar 
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branching  crystal  like  forms  make  their  appearance  beneath  this 
film  or  on  its  margin.  On  agar  its  growth  presents  nothing  pe- 
culiar.    It  is  rapid,  dull  white,  smooth  and  spreading. 

The  action  of  this  bacillus  was  tested  on  cattle  by  inocula- 
tion and  continued  daily  feeding  of  cultures  in  beef  infusion  for 
a  week  in  doses  of  5  C.C. 

On  two  calves  which  were  subjected  to  this  treatment  no 
pathogenic  action  of  the  germ  was  exhibited.  The  same  nega- 
tive result  was  obtained  from  feeding  the  manure  of  southern 
cattle  directly. 

These  tests  afford  no  confirmatory  evidence  of  the  theory 
that  the  manure  is  the  infection  carrier,  but  it  may  well  be  ob- 
jected,' (i),  that  the  manure  was  collected  too  late  in  the 
year,  the  last  week  df  September,  and  (2),  that  it  was  not 
placed  or  kept  under  such  conditions  as  occur  when  brought 
north  by  southern  cattle,  that  is,  deposited  on  the  soil. 

I  have  endeavored  to  fulfill  these  latter  conditions  as  far  as 
can  be  in  laboratory  experiments.  Shallow  boxes  were  filled 
with  earth  with  a  sod  surface  and  on  these  was  spread  fresh  and 
old  manure  collected  in  the  south ;  also  on  one  I  placed  a  quan- 
tity of  sod  and  surface  soil  and  saturated  it  with  branch  water 
from  the  same  infected  regions.  All  were  placed  in  the  labora- 
tory and  kept  as  far  as  possible  at  a  suitable  temperature,  gen- 
erally over  70®  F.,  and  never  as  low  as  the  freezing  point. 
After  two  months  (in  Dec),  these  were  tested  on  yearling  cat- 
tle by  feeding.  The  grass  (green  and  withered),  roots  and 
surface  soil  to  the  depth  of  one  inch  were  cut  up  fine,  mixed 
with  ground  food  and  given  daily  for  a  week,  in  one  case.  In 
the  other  the  same  material  was  Soaked  a  sufficient  time  in  water 
and  given  daily  as  drench. 

Two  cattle  subjected  to  this  treatment  remained  unaf- 
fected. 

The  object  of  these  tests  is  of  course  to  show  if  manure  is 
the  carrier  of  the  infection.  There  is  no  practical  question  in 
the  study  of  the  disease  more  important  than  this,  and  it  can 
only  be  determined    by  the   experimental    method.     Another 
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question  connected  with  this  one  is,  if  manure  is  the  bearer  of 
the  Texas  Fever  germ  is  the  intervention  of  the  soil  necessary 
to  produce  infection?  So  far  as  observation  of  such  cases  as 
naturally  occur  can  inform  us  the  answer  would  be  that  it  is  nec- 
essary. 

Such  observation  shows  us  that  the  disease  occurs  in  cattle 
(susceptible)  which  are,  or  have  been  grazing  on  soil  perma- 
nently infected  in  the  south,  temporarily  in  the  north.  It  also 
occurs  in  northern  cattle  which  have  been  driven  over  the  trails 
of  southern  cattle,  where  little  opportunity  has  probably  been 
allowed  for  grazing.  Finally,  it  occurs  in  northern  cattle  which 
have  been  confined  for  even  a  short  time  in  stockyards  pre- 
viously occupied  by  southern  stock. 

Although,  in  this  last  instance,  there  is  no  grazing,  yet  we 
still  have  the  influence  of  the  soil  as  a  probable  factor  in  pro- 
ducing infection,  and  I  know  of  no  cases  on  record  in  which  this 
probability  is  entirely  excluded. 

CAN  A  STOCK  CAR  DIRECTLY  INFECT  CATTLE  WITH  SOUTH- 
ERN CATTLE  PLAGUE? 

I  refer  to  this  question  because  it  seems  to  have  acquired 
considerable  importance  from  a  legal  point  of  view.  No  doubt 
there  are  many  who  will  have  no  hesitation  in  answering  it  in 
the  affirmative. 

It  is  probably  safest  for  the  shipper  of  cattle  to  take  this 
view  of  the  question.  At  the  same  time  I  have  to  say  that  the 
proof  that  such  is  the  case  is  not  furnished  by  any  records  of 
outbreaks  of  the  disease  to  which  I  have  access,  nor  has  it  been 
furnished  by  experimentation. 

That  the  railway  companies  are  responsible  for  a  large  per- 
centage of  the  cases  of  Southern  Cattle  Plague  which  occur  in 
this  State  I  have  always  affirmed.  They  are  responsible  in  so 
far  as  their  uncleaned  stock  cars  in  some  manner  infect  the  soil 
adjoining  the  railways,  and  from  grazing  on  this  ground  cattle 
become  infected. 

That  much  does  not  admit  of  doubt,  but  to  assert  that  stock 
cars  can  directly  produce  this  infection  is  a  step  further  than  the 
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•evidence  justifies  us  in  taking.  This  whole  subject,  namely,  the 
infection  bearing  property  of  the  manure,  if  it  has  any,  and  its 
direct  or  indirect  mode  of  communicating  Southern  Gattle 
Plague  to  northern  cattle,  is  well  worthy  of  further  experimental 
investigation. 

There  is  no  great  difficulty  in  making  practical  tests  of  this 
kind  except  the  opposition  which  is  naturally  manifested  against 
the  possible  introduction-of  an  infective  disease  into  a  previously 
uninfected  district.  This  reason  has  prevented  me  hitherto  from 
making  any  sucb  tests  during  summer  the  season  which  is  most 
suitable  for  them.  It  is  not  improbable  that  these  feeding  trials 
recorded  above  might  have  led  to  positive  results  if  they  had 
been  engaged  in  during  the  summer  months.  It  is  hoped  that, 
if  the  necessary  facilities  are  afforded,  similar  and  more  exten- 
sive experiments  of  the  same  kind  may  be  made  next  summer. 
In  concluding  this  subject  I  may  say  that  I  have  given  my  work 
and  reasonings  therefrom,  somewhat  in  detail  in  order  that, 
others  may   form  their  own  conclusions  about  it. 

The  evidence  supplied  in  this  report  would  seem  to  show : 
That  southern  cattle  do  not  regularly  carry  in  their  blood,  tis- 
sues or  organs,  any  bacterial  germ  which  can  be  cultivated  or 
demonstrated  by  the  usual  methods  employed  in  bacteriological 
investigations. 

So  far  as  our  experience  goes  no  germ  can  be  cultivated 
from  the  same  sources  in  cattle  dying  from  Southern  Cattle 
I       Plague. 

I  Southern  Cattle  Plague  can  not  be  produced  experimentally 

j       by  inoculation  or  feeding  to  susceptible  cattle  material  derived 
I       from  the  fluids  or  organs  of  the  diseased,  hence,  probably,  can 
not  be  communicated  naturally  from  a  diseased  to   a  healthy 
I       animal. 

To  this  may  be  added  that  our  experiments,  so  far,  afford 
no  confirmatory  evidence  to  the  theory  that  manure  from  south- 
ern cattle  is  of  itself  capable  of  directly  infecting  northern  stock . 
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OTHER  ANIMAL  DISEASES. 

Black-quarter  (Symptomatic  Charbon)  prevailed  among^ 
the  calves  on  the  college  farm  during  last  spring.  An  attempt 
was  made  to  test  the  method  of  securing  protection  by  the  use 
of  sterile  virus  but  owmg  to  the  disease  spontaneously  subsiding 
at  that  time  no  conclusions  could  be  arrived  at. 

Glanders, — At  the  request  of  the  owners  I  have  examined 
and  advised  the  destruction  of  a  few  cases  of  glanders  during 
the  year.  This  advice  has  in  all  cases  been  followed.  Other 
cases  supposed  to  be  glanders  I  have  heard  complaint  of,  but 
have  always  abstained  from  making  any  examination  except 
when  requested  to  do  so  by  the  owners  themselves.  There 
seems  to  be  a  general  impression,  which  I  believe  is  well  founded, 
that  the  disease  is  in  most  cases  brought  to  the  State  by  worth- 
less ponies  imported  from  Texas  for  sale  here, 

But  little  can  be  done  in  the  suppression  of  glanders  here, 
or  in  preventing  its  further  introduction  from  without  except  by 
the  intervention  of  proper  laws  dealing  with  the  matter,  laws 
which,  at  present,  do  not  exist  in  this  State. 
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FIGURE  z. 
Crystals  from  the  bile  in  Southern  Cattle  Plague  (Texas  Fever).    Xioabw 


PIQURB  3. 
Mixed  Culture  in  Beef  Infusion  from  Manure  of  a  Southern  8te«r.    Xszow 
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PIQURB  3, 
Bacilli  from  Contents  of  the  Ileum  In  a  Case  o<  Texas  Fever.    X510. 


FIGURE  4- 

Smear  from  Kidney  in  Texas  Fever — Stained  One   Hour  in  Warm  Solution  of  Gentian 

Violet.    X680. 
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Sweet  Potatoes,  Tests  of  Varieties,  Analysis  of  Varieties,  Economic 

Fertilizer  Tests,  Analysis  of  Sweet  Potato  Vines,   High  vs.  Low 

Cultivation,  Pruned  Vines  vs.  Unpnined  Vines. 

BY   R.    L.    BENNETT. 

To  test  the  comparative  merits  of  different  varieties  of 
of  sweet  potatoes  nine  varieties  were  planted.  Fertilized  and 
cultivated  similarly  in  all  respects  on  sandy  land.  The  table  of 
results  are  here  appended : 

Red    Bermuda yield  in  bushels  per  acre 201 

Yellow  Nancemond..     '*  ''  '*       "  :2o6}4 

Southern    Queen *'  "  **        ** 2I3>^ 


'2 


Shanghai  **  '*  '*       •*  254 

Early  Nancemond **  '*  '*        *'  200 

Red  Nancemond **  '*  *'        **  .249 

Poplar  Root  Spanish     "■  •*  '*       '*  175 

Early    Jersey *'  •'  '*        *'   264 

Yellow  Yam *'  *'  '*        '*  230 

Much  confusion  arises  with  the  different  varieties  of  sweet 
potatoes  by  the  many  different  names  by  which  the  separate 
varieties  are  known.  They  invariably  have  local  names  in  the 
particular  locality  in  which  they  are  grown,  as  might  be 
expected  there  is  great  similarity  between  some  of  the  so  called 
varieties.  While  there  is  great  difference  in  the  character  of 
tubers  and  vines  produced  by  some  of  the  varieties  and  ^ome 
of  those  features  of  distinction  are  given  as  shown  by  the  vari- 
eties tested. 

Red  Bermuda  produced  a  large  quantity  of  heavy  vines 
with  broad  heavy  leaves;  the  tubers  were  large,  smooth  and  red 
color.     An  early  variety. 

Southern  Queen  produced  a  growth  of  vines  similar  to 
Red  Bermuda  but  were  heavier;  tubers  were  large  and  smooth. 
An  early  variety. 
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Shanghai  made  the  largest  quantity  ofivines  of  any,  which 
were  large  and  coarse;  leaves  large;  long,  smooth,  white  tuber 
and  very  large. 

Yellow  Nancemond,  Red  Nancemond,  Early  Nancemond 
and  Early  Jersey  all  closely  resemble  in  shape  of  leaves  and 
quantity  of  vines  produced.  The  leaves  and  vines  of  each  are 
very  small.  They  closely  resemble  in  shape  of  tubers,  which 
do  not  grow  very  large,  but  moderately  long  and  smooth;  one 
or  two  differ  in  color.     All  are  excellent  table  varieties. 

Poplar  Spanish  vines  and  leaves  small,  though  it  produces 
more  vines  than  the  Nancemonds.  Tubers  are  very  long, 
irregular  and  rough,  white  color. 

Yell6w  Yam  produces  a  medium  size  vine,  four  deeply 
cleft  leaves  which  makies  a  broad  distinguishing  feature  from 
any  of  above  varieties.  Tubers  are  variously  sized  and  shaped ; 
are  smooth  unless  grown  on  very  rich  land.  An  excellent 
table  variety. 

The  quantity  of  vines,  shape  and  quality  of  the  tubers  of 
all  varieties  are  greatly  effected  by  the  quality  of  soil.  The 
best  results  were  obtained  on  light  sandy  soil  of  moderate 
fertility. 
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The  analyses  of  the  varieties  of  sweet  potatoes  and  vines 
were  made  by  the  station  chemist,  Prof.  Geo.  L.  Teller.  Analy- 
ses of  each  are  given,  both  in  the  original  and  dry  state,  and  are 
worthy  of  close  study  and  comparison.  The  analyses  are  valu- 
able in  showing  the  difference  in  amounts  of  the  same  constitu- 
ents in  the  different  varieties,  and  also  that  the  most  favored 
variety,  the  Yellow  Yam,  for  table  purposes  is  not  so  valuable 
in  all  the  important  nutrients  as  several  others.  The  Shanghai 
is  a  heavy  producer  of  potatoes  and  vines.  It  has  a  beautiful 
tuber,  large,  smooth  and  white  externally  and  internally,  to- 
gether with  its  high  amount  of  valuable  constituents  make  it 
an  important  potato,  and  deserves  more  attention.  The  pala- 
tableness  of  the  varieties  do  not  conform  to  the  amount  of  valu- 
able constituents,  for  some  varieties  are  well  flavored  but  rank 
low  in  per  cent,  of  valuable  nutrients. 

The  analyses  of  the  vines  show  them  to  be  very  valuable 
for  food  for  stock.  They  make  excellent  hay,  and  especially 
silage.  All  live  stock  relish  them  at  all  times.  They  are  ex- 
cellent for  milk  cows,  though  difficult  to  cure  for  hay,  and  im- 
possible at  the  ordinary  temperature.  If  only  partially  cured 
and  housed,  stock  will  eat  them  with  great  relish,  even  covered 
with  mould.  They  should  be  siloed,  which  would  be  a  vast 
saving,  while  now  a  waste,  and  considered  a  nuisance. 


ECONOMIC  FERTILIZER  TEST  V\^ITH  SWEET  POTATOES. 

Four  plots  were  planted  with  the  Yellow  Yam.  Fertilizers 
used  were  cotton  seed  meal,  acid  phosphate  and  kainit.  The 
results  are  shown  the  following  table : 


FERTILIZERS. 


Nothing  

Acid  Phosphate  ., 

Kainit 

Cotton  seed  meal 


180 
241 
238 

•6s 


s 

ill 

<6s.  3 


61  500 

58  500 

^5       :    500 


$  6.50 

3.50 


$30.25 

29.00 


6.50.    7-50 


I 


$23.75 
25.50 


$14.00 
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HIGH  vs.  LOW  CULTURE  OF  SWEET  POTATOES. 

Two  similar  plots  were  selected  and  planted  in  Yellow  Yam 
potatoes.  Both  were  treated  similarly  in  every  respect,  ex- 
cepting cultivation.     The  following  table  shows  results: 


METHOD  OF 
CULTIVATION. 


YIELD  IN  BUSHELS 
PER  ACRE. 


High. 
Low... 


163 

i7o>^ 


DECREASE  IN  BUSHELS 
PER  ACRE. 


7)4 


VINES  REMOVED  vs.  VINES  NOT  REMOVED  FROM  S^VEET 

POTATOES. 

Two  similar  plots  were  selected  and  planted  in  Yellow  Yam 
potatoes.  The  planting  was  late.  On  one  plot  when  good 
growth  of  vines,  four-fifths  were  removed.  On  other  plots 
vines  were  allowed  to  remain.  The  following  table  shows  re- 
sults : 


METHOD  OF  TREATMENT. 


YIELD  IN  BUSHELS 
PER  ACRE. 


Vines  Removed 

Vines  Not  Removed.. 
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DECREASE    IN  BUSHELS 
PER  ACRE. 
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REPORT  OF  TWO  YEARS'   EXPERIMENT 
WITH  GRASSES  AND  LEGUMES. 

BY   R.    L.    BENNETT. 

In  the  Spring  of  1889  thirty-three  varieties  of  grasses  and 
legumes  were  planted  to  test  their  efficiency  for  this  climate  and 
the  soil  in  its  present  condition,  and  those  that  succeeded  best 
to  be  retained  and  further  experimented  with. 

Each  was  sown  on  one-half  acre  plots  of  light  sandy  soil, 
a  typical  soil  of  this  section  of  the  State,  having  been  cultivated 
more  exclusively  in  cotton  for  forty  years  without  having  during 
that  period  any  fertilizers  applied,  and,  as  a  consequence,  is 
worn  and  very  deficient  in  vegetable  matter.  The  grasses  and 
legumes  sown  were  Kentucky  Blue  Grass,  Red  Top,  Meadow 
Fescue,  Perennial  Rye,  Orchard  Grass,  Tall  Meadow  Oat  Grass, 
R.  I.  Bent  Grass,  Fiorin,  Meadow  Soft  Grass,  English  Rye, 
Timothy,  Sweet  Vernal,  Italian  Rye,  Sheep  F'escue,  Teosinte, 
Alsike  Clover,  Alfalfa,  Meadow  F^oxtail,  Bermuda,  Crested 
Dogstail,  Hard  Fescue,  Wood  Meadow,  Rough  Stalk  Meadow, 
Slender  Foxtail,  Japan  Clover,  Seredella,  Yellow  Trefoil,  Lu- 
pine. 

It  is  not  thought  necessary  to  encumber  this  report  with 
separate  notes  made  upon  each  variety,  since  a  large  majority 
were  failures,  owing  to  the  character  of  the  soil,  together  with 
the  inadaptability  of  some  of  the  varieties  to  the  climate  and  soil 
in  question,  and  will  not  be  further  noted  here.  Of  those  that 
partially  succeeded  are  Timothy,  Red  Top,  Orchard  Grass, 
Kentucky  Blue  Grass,  Meadow  Fescue,  Tall  Fescue,  Tall 
Meadow  Oat  Grass,  Sweet  Vernal,  Bermuda,  Alfalfa,  Alsike 
Clover,  Japan  Clover,  Teosinte.  The  growth  of  hay  of  each 
was  small,  and  all  suffered  severely  from  the  hot,  dry  summer. 
Each  remained  green  throughout  the  winter,  and  would  have 
afforded  very  good  winter  and  spring  grazing. 

Japan  Clover  made  a  good  growth,  from  8  to  12  inches 
the  first  season  but  failed  the  second. 
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Alsike  Clover  produced  an  excellent  growth  of  hay  and 
grew  well  in  winter  and  spring. 

Teosinte  grew  well  and  produced  an  abundance  of  forage. 

Alfalfa  grew  well,  attaining  good  height. 

Bermuda  has  succeeded  moderately. 

None  of  the  above  mentioned  grasses  and  legumes  could 
be  profitably  grown  for  hay  on  Soils  similar  to  the  Station's 
without  a  heavy  application  of  fertilizers  and  vegetable  matter  to 
improve  the  mechanical  condition  of  the  soil,  though  some  of 
them,  we  think,  would  serve  profitably  in  pastures. 

Orchard  Grass,  Timothy,  Tall  Fescue,  Tall  Meadow  Oat 
Grass,  Kentucky  Blue  Grass,  Alfalfa,  Red  Top,  Meadow  Fes- 
cue, Bermuda,  having  succeeded  better  than  others,  are  being 
further  experimented  with  by  the  application  of  fertilizers. 

FIELD  PEAS, 

R.    L.    BENNETT. 
Notes  Upon  Varieties  and  Pea  Vine  Hay. 

The  abundance  of  superior  hay  produced  by  peas  on  rich 
and  poor  soils  at  a  small  cost  and  the  high  value  for  fertilizing 
induced  the  undertaking  of  variety  tests.  Neither  the  amount 
of  vines  nor  peas  produced  by  the  different  varieties  were 
determined,  being  prevented  by  several  weeks  of  wet  weather 
which  destroyed  three-fourths  of  the  hay  crop  in  this  section — 
but  a  careful  description  was  made  of  each  variety.  All  the 
varieties  that  could  be  obtained  were  planted — they  are  here 
described  under  the  names  by  which  they  were  offered  for  sale 
by  the  different  seed  houses : 

Canada  Field  Pea — Is  strictly  a  pea,  resembles  very 
closely  the  common  English  or  garden  pea,  is  very  delicate  and 
will  not  answer  for  farm  purposes,  requires  very  fertile  soil  and 
careful  cultivation  or  otherwise  a.  failure.  The  pea  is  small, 
round  and  creamy  white. 

White  Lady  Pea — A  running  variety  very  productive  both 
of  vines  and  peas,  but  both  are  very  small.     Pea  is  round  and 
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-white,  suitable  only  for  the  table  and  for  that  a  most  excellent 
variety,  well  flavored. 

Whippowill  or  Speckled  Pea — The  most  common  field 
variety,  exceedingly  prolific,  but  not  so  productive  of  vines — a 
bunch  variety,  very  early  and  rapid  grower.  Two  crops  can 
be  easily  grown  in  one  year.  The  vines  begin  to  die  as  the 
peas  ripen,  unless  grown  on  very  moist  and  fertile  soil.  The 
pea  is  not  round  but  slightly  kidney  shape,  medium  size. 
Color  is  brown  with  darker  colored  spots. 

Red  Running  Pea — Produces  much  vines  but  less  produc- 
tive of  peas,  vines  grow  very  long  and  lie  flat,  remaining  green 
long  after  peas  have  rip<ned ;  the  pods  were  long  and  well 
filled.     Peas  medium  size  of  dark  red  color. 

Large  White  Black  Efe-^F.2ir\y  bunch  variety,  very  pro- 
lific, pods  long  but  not  closely  filled — does  not  produce  large 
•quantity  of  vines,  which  die  as  peas  ripen.  Peas  large  and  flat 
with  black  eyes;  an  excellent  table  variety. 

Unknown  Pea — Produces  an  enormgus  quantity  of  large 
coarse  vines,  growth  of  vines  surpasses  any  other  variety, 
remaining  green  and  continues  to  produce  peas  throughout  the 
season,  but  at  same  time  the  quality  of  peas  was  small,  leaves 
very  large,  pods  long  and  well  filled.  Peas  medium  size. 
•Color  light  brown.  An  excellent  variety  for  hay  and  ensilage. 
Clay  Pea — A  late  running  variety,  leaves  are  small,  grows 
well  on  very  poor  soils,  very  productive,  pods  long  and  well 
filled.  Peas  are  of  bright  clay  color,  medium  size.  Vines  are 
small  and  remain  partially  green  for  some  time  after  peas  have 
matured. 

Speckled  Crowder  Pea — Early  variety,  not  excessive  run- 
ners, very  productive  both  vines  and  peas,  vines  do  not  remain 
green  after  peas  have  matured.  Peas  are  extremely  large. 
Color  light  brown  with  numerous  small  darker  specks. 

Yellow  or  Brown  Eye  Pea — A  running  variety,  vines  grow 
very  rank  and  remain  green  long  after  peas  have  matured,  pro- 
duced only  moderate  quantity  of  peas,  which  were  medium 
size,  white  with  yellow  or  brown  eye. 


^3^ 
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Of  the  varieties  above  described,  for  peas  alone,  the 
Whippowill  and  Clay  peas  are  the  best,  but  for  hay  and  peas 
together  the  Whippowill  is  the  better  of  the  two,  being  earlier 
and  vines  are  of  better  quality.  For  a  large  quantity  of  vines 
for  hay,  ensilage  or  fertilizing  the  Unknown  pea  is  by  far  the 
best,  next  is  the  Yellow  or  Brown  Eye  pea,  next  the  Red 
Running  pea. 

For  table  purposes  the  White  Lady  and  White  Black  Eye 
varieties  are  the  best.     The  bunch  varieties  are  the  earliest. 


PEA  HAY. 


The  table  here  subjoined  to  show  the  comparative  feeding 
values  of  pea  hay,  timothy  and  millet,  since  they  are  the 
principle  hay  plants  grown  in  the  State.  The  figures  in  the  table 
indicate  the  per  cent,  of  those  constituents  contained  in  the  hay 
of  each.     The  analyses  are  from  different  sources: 


Timothy 

Millet 

Pea  Vine  Hay » |  lo.ii 


Water. 

Ash. 

Protein. 

Fat. 

Fibre. 

Niiro- 
eenFree 
Extract 

Total. 

15-35 

4.16 

6.59 

2.69 

26.88 

44.33 

100 

7.00 

5.10 

7.05 

1.62 

31-19 

48.04 

100 

10. 1 1 

6.67 

15-95 

3.63 

16.63 

47.01 

100 

Dry 
Matter. 


84.65 
93.00 
89.89 


In  the  above  table  it  is  readily  seen  that  pea  vine  hay  has 
a  decided  advantage  in  quantity  of  valuable  nutrients  and  also 
those  nutrients  are  more  digestible. 

From  the  table  any  farmer  that  knows  the  quantity  of  hay 
that  an  acre  of  his  land  will  produce  of  Timothy,  Millet  and 
Pea  hay  can  easily  calculate  the  amounts  of  crude  nutrients 
produced  by  each  plant  per  acre. 

Peas  are  better  adapted  to  different  varieties  of  soil  than 
either  Millet,  Timothy,  or  Red  Clover  and  will  produce  a  good 
quantity  of  hay  and  peas  on  soil  too  poor  for  others  to  grow. 
While  the  grasses  are  more  or  less  exhaustive  peas  will  restore. 
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The  prevailing  idea  that  pea  vines  are  difficult  to  cure  for 
hay  has  hindered  its  extensive  cultivation  and  it  is  a  mistaken 
idea,  being  but  very  little  more  difficult  to  preserve  than  Red 
Clover.  If  a  little  Crab  grass  is  allowed  to  grow  with  the 
peas  which  will  be  done  especially  with  the  second  crop  if  not 
KTultivated,  the  pea  hay  will  be  less  difficult  to  cure  and  should 
be  mowed  when  the  pods  are  first  formed.  It  has  been  con- 
clusively proven  on  the  station  that  the  field  pea  is  the  only  hay 
plant  that  can  be  profitably  grown  for  hay  without  fertilizers 
^n  the  worn  sandy  cotton  lands  of  Arkansas.  While  it  pro- 
educes  a  good  quantity  of  hay  the  fertility  of  the  soil  is  at  same 
time  improved. 
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FEEDING  EXPERIMENT   WITH    STEERS. 

R.    L.    BENNETT   AND   A.    E.    MENKE. 

Information  was  received  by  the  Station  to  the  effect  that 
butchers  and  packers  were  adverse  to  cattle  fed  on  cotton  seed 
products,  claiming  that  such  fed  cattle  produced  an  inferior  quali- 
ty of  flesh  and  fat.  This  feeding  experiment  was  planned  there- 
fore with  special  reference  to  determine  if  any  the  effects  of  cotton 
seed  products  variously  combined  upon  quality  of  flesh  and  fat, 
other  questions  of  importance  also  were  determined.  Mainly 
the  feeding  values  of  the  rations  used  which  were  composed  of 
the  principal  and  most  commonly  grown  foodstuffs  in  the  State 
for  feeding  purposes. 

In  October  1890,  twelve  steers  from  two  to  two  and  a  half 
years  were  bought  and  taken  direct  from  range  never  having^ 
been  accustomed  to  handling  or  feeding,  four  were  natives 
others  having  a  dash  of  improved  blood,  they  were  not 
dehorned  nor  allowed  to  run  loose,  but  tied  in  stalls.  All  were 
in  moderately  good  condition  when  feeding  began  and  it  will  be 
seen  in  tables  1-5  they  were  light  weight  steers.  The  food 
rations  were  kept  constant,  but  quantity  was  increased  or 
decreased  as  needs  of  the  animals  demanded.  The  foods  were 
not  changed  during  the  feeding  period  of  90  days  exclusive  of 
preliminary  period  of  10  days.  The  steers  were  divided  into 
five  lots  and  fed  as  shown  by  the  respective  tables.  The 
utmost  care  was  taken  in  every   particular  during  the  feeding. 

The  following  six  tables  show  the  data  obtained  during  the 
feeding  period  and  are  the  means  of  determining  the  relative 
feeding  values  of  the  food  rations  used : 
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LOT  No.  1—3  Steers. 

TABLE  SHOWING  DATA  OP   INDIVIDUAL  ANIMALS  OP  LOTS. 


STEER  NO. 

1 

i 

1 

1^ 

Pounds                 ^  1 

Food  Consumed  in    j    *©  s 

90  Days.                 §  g 

1" 

.s 

0 

i 

'S 

0 

^T3 

Value   of    Food 

Consumed 
per  pound  Gain. 

*I 

2.69 
2.8 

2 

3 

560 
618 

802 
870 

1680  C.S.  Hulls 
496.9  C.  S.  Meal 

1784    C.S.  Hulls 
538.1  C.S.  Meal 

$5  72 
6   18 

242 

252 

43-2 
47-7 

2.36 
2.45 

•Steer  No.  i  became  sick  and  was  rejected  from  experiment. 


LOT  No.  2—3  Steers. 

TABLE  SHOWING  DATA  OF  INDIVIDUAL  ANIMALS  OP  LOTS. 


13 

Pounds 

Food 
ned. 

1 

1  . 

Food 
med 
dGain. 

STEER  NO. 

*-  s 

Food  Consumed   in; 

0  5 

53. § 

s-s 

oSS 

^.2 

-s 

90  Days. 

c  ^ 
0 

0. 
a 
'a 
CJ 

Value 
Con 
per  po 

I 

618 

880 

1486    Corn 
743      Hay 

$13  45 

262 

42.3 

2.91 

« 

5.13 

2 

660 

844 

1432    Corn 
716      Hay 

13      25 

184 

27.9 

2. 

7.21 

3 

726 

958 

1660    Corn 
830      Hay 

15  35 

232 

31.9 

2.57 

6.61 

^J6 
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LOT  N.o  3—2  Steers. 

TABLE  SHOWING  DATA  OF  INDIVIDUAL  ANIMALS   OF   LOTS. 


O 


!  1. 


^       5: 


Pounds  Food  Consumed 
in  90  Days. 


r3 

O  . 

..-  B 

O  3 

^  o 


lO 


c 


1650844 

!     I 
j     1 


1240.7  C  S  Hulls 
374  CSMeal 
876.7  Pea  Hay, 
1422.9  C  S  Hulls 
445  C  S  Meal 
1002.3  Pea  Hay. 


$9  54;  194 
1 1   07I248 


II 


Oa 


29.8  2.16 


31.3 


2.75 


4.91 
4.46 


LOT  No.  4—2  Steers. 

TABLE  SHOWING  DATA  OF  INDIVIDUAL  ANIMALS   OF   LOTS. 


O 
H 

C/2 


k 

t3 

e 

H^ 

^   M 

1    ^  e 

e«  ,C 

ct 

Pounds  Food  Consumed  ^    ^  | 

JS.i 

^ 

in  90  Days. 

2i  S 

Moo 

M 

3  0 

V 

V 

rtU 

^ 

& 

> 

f  1009      CS  Hulls 

648 

838 

^303        C,  Seed 
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DISCUSSION  OF  TABLES  z  TO  6. 

The  values  of  the  different  food  stuffs  ar<  an  average  of 
prices  for  several  years  in  this  immediate  section.  The  prices 
of  cotton  meal  and  hulls  were  those  at  the  oil  miUs.  The 
value  of  feed  and  cost  of  pound  gain  can  be  calculated  for  any- 
other  section  of  the  state.  In  looking  over  the  different  tables 
the  individual  peculiarities  of  the  animals  will  be  readily  seen, 
especially  in  the  quantities  of  the  same  food  consumed  by  dif- 
ferent animals  to  produce  a  pound  gain.  Also  the  great  dif- 
ference in  the  feeding  qualities  of  the  different  animals.  Those 
steers  that  had  a  slight  quantity  of  improved  blood  surpassed 
the  natives,  or  scrubs,  and  proved  themselves  far  more  profitable 
in  every  respect.  It  will  be  sufficient  to  state  without  giving  in 
tables,  that  each  animal  required  an  increase  in  quantity  of  food 
as  they  increased  in  live  weight ;  also  that  the  gain  in  weight 
during  the  period  was  subject  to  fluctuations.  From  the  high 
cost  of  the  gain  in  some  instances,  as  shown  in  the  tables  it 
may  cause  some  to  believe  that  it  is  unprofitable  to  feed  cattle 
for  beef,  but  that  is  not  a  fact  in  every  case,  for  the  original 
weight  of  the  animal,  if  riot  then  in  a  condition  for  beef  has 
been  increased  in  value  by  the  feeding  process  which,  though 
apparently  costly,  may  return  a  good  profit.  Cotton  meal  and 
corn  were  the  costliest  foods  used,  the  cotton  meal  costing  five 
times  as  much  as  cotton  seed.  In  comparing  the  averages  of 
lots  3  and  4  in  table  6,  it  is  readily  seen  that  the  great  differ- 
ence between  the  gain  per  day  is  in  favor  of  lot  3,  fed  cotton 
meal  instead  of  cotton  seed,  while  the  proportions  of  the  dif- 
ferent foods  that  compose  the  rations  for  the  two  lots  are  the 
same,  but  the  cost  of  the  food  per  pound  gain  is  in  favor  of  the 
lot  fed  cotton  seed.  The  valuable  manure  from  each  lot,  if  es- 
timated, would  considerably  reduce  the  cost  of  feeding.  There 
was  no  difference  in  appearance  due  to  the  food  of  the  lot  fed 
cotton  meal  and  cotton  hulls  from  the  lot  fed  corn  and  pea  hay. 

SUMMARY  OF  FEEDING  PERIOD. 

The  results  of  the  feeding  period  as  given  in  table  No.  6, 
representing  the  averages  of  each  lot  shows  that  cotton  hulls 
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and  cotton  meal  was  decidedly  the  cheapest  rations  used  and 
produced  the  greatest  gain  per  day  and  per  hundred  live  weight 
and  was  equally  relished  as  any  ration  throughout  the  period. 
It  ranks  in  every  respect  over  the  other  rations. 

The  repective  values  of  the  other  rations  are  plainly  shown 
in  the  table,  and  need  no  comment. 

High  cost  of  gains  is  not  always  to  be  considered  as  in- 
consistent with  profitable  feeding  animals  for  beef. 

SECOND  PART  OF  EXPERIMENT. 

SLAUGHTERING. 

The  feeding  period  completed  previous  to  slaughtering; 
The  cattle  were  shipped  immediately  to  Armour  Packing  Co., 
Kansas  City,  to  determine  the  main  object  of  the  feeding 
experiment  by  the  effects  if  any  of  cotton  seed  products  when 
fed  to  cattle  on  quality  of  flesh  and  fat.  While  the  cattle  were 
very  small  and  two  or  three  not  in  such  good  condition  as  they 
could  have  been,  the  feeding  period  which  was  essentially  lOO 
days  was  sufficiently  long  and  the  gains  during  the  period  were 
enough  to  give  the  foods  ample  opportunity  to  produce  any 
effect  they  might  be  capable  of.  While  in  transit  the  steers 
were  to  some  extent  neglected  by  the  railroad,  but  all  suffering 
alike  would  not  to  any  appreciable  extent  effect  the  results  to  be 
determined.  Every  care  and  precaution  was  taken  to  prevent 
any  error.  The  slaughtering  was  done  uuder  the  Station 
supervision  and  the  utmost  accuracy  was  exercised  in  every 
detail.  The  following  tables  eight  and  nine  contain  data  of 
individuals  and  lots  from  slaughtering: 
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DATA  OBTAINED  FROM  SLAUGHTERING. 

The  steers  were  weighed  just  before  slaughtering.  The 
loss  in  weight  while  in  transit  can  be  seen  by  referring  to  tables 
Nos.  6  and  8.  The  data  obtained  by  slaughtering  are:  Live 
weight,  dressed  weight,  tallow,  butter  fat  and  melting  point  of 
tallow.  Each  is  respectively  shown  in  table  No.  8,  together 
with  percentage.  Table  No.  9  contains  averages  for  compari- 
son of  lots.  The  data  in  the  two  tables,  Nos.  8  and  9,  are 
essential  for  computing  per  cent,  tallow  to  dressed  weight  for 
comparing  lots,  for  comparing  lots  is  the  only  manner  of  ar- 
riving at  correct  conclusions  without  being  influenced  by  indi- 
viduality. 

In  table  No.  8,  the  per  cent,  tallow  to  dressed  weight  ren- 
dered by  lots  conforms  to  the  gains  produced  by  the  lots  as 
shown  in  table  No.  6,  and  is  in  accordance  with  the  feeding 
values  of  rations  used.  The  melting  point  of  tallow  cannot  be 
used  in  comparing  lots,  only  individuals.  Neither  does  the 
melting  point  stand  in  any  relation  to  the  per  cent,  tallow  to 
dressed  weight,  but  only  as  shown  those  animals  producing  the 
greatest  gain  during  the  period  had  lowest  melting  point, 
though  the  melting  point  from  the  meal  and  hull  steers  stands 
much  higher  in  relation  to  gain  than  any  other  lot. 

REPORT  OF  ARMOUR  PACKING  COMPANY. 

It  was  requested  of  the  Armour  Packing  Company  that 
they  slaughter  the  steers  and  collect  the  usual  data  as  is  given 
in  table  No.  8 ;  also  to  report  upon  the  beef  and  tallow  as  to 
its  several  merits  and  demerits,  while  in  process  of  the  various 
manipulations  and  in  the  cold-dressed  stage;  then  to  select 
similar  parts  from  the  dressed  beef  of  the  animals,  and  test  the 
cooking  and  flavoring  qualities  of  each.  Their  facilities  and 
ability  necessary  to  make  a  report  on  the  above  points  thorough- 
ly trustworthy  and  accurate,  need  not  be  questioned.  The  re- 
port is  here  given  as  rendered.  It  is  seen  that  the  animals  were 
known  only  by  numbers.  Significance  of  the  numbers  are 
given  below  the  report. 
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Armour  Packing  Company, 
Dressed  Beef  Dep't, 
Kansas  City,  U.  S.  A.,  Feb.  20,  1891. 
Arkansas  Agricultural  Experiment  Station,  Fayetteville,  Ark.: 

Gentlemen — We  would  respectfully  make  you  a  report, 
giving  our  opinion  as  to  the  merits  and  demerits  of  the  eleven 
(11)  head  of  cattle  sent  us  from  your  establishment  with  the 
request  that  we  slaughter  same  and  report  to  you  our  opinion. 
The  specimens  of  Butter  Fat  and  Tallow,  as  selected  by  your  Mr. 
Bennett  while  here,  were  sent  you  by  express,  and  we  sincerely 
hope  that  same  arrived  at  Fayetteville  in  good  shape. 

LOTS    I    AND    5 — 5    cattle. 

The  Tallow  in  these  lots  we  consider  very  much  the  best ; 
in  fact,  it  is  our  opinion  that  the  Tallow  is  exceedingly  good, 
taking  into  consideration  the  size  of  the  bullock,  with,  perhaps, 
the  grade  of  the  cattle. 

LOT    NO.    2 — 2    CATTLE. 

We  consider  the  Tallow  good,  say,  pretty  good  medium 
grade ;   but  not  at  all  in  good  comparison  with  lots  Nos.  i  and  5. 

LOTS    NOS.    3    AND   4 — 4   CATTLE. 

The  Tallow  is  only  fair.  Would  judge  that  method  of 
feeding  in  this  case  would  indicate  that  it  is  not  proper  food 
for  making  a.  good  grade  of  Tallow;  in  fact,  there  was  only 
one  bullock  in  this  lot  that  would  make  even  a  fair  showing. 
The  others  were  very  lean,  and  only  marketable  at  a  very  low 
figure. 

NO.    2R   IN    LOT   NO    S. 

Makes  a  very  good  showing — the  very  best  gain  in  Dress- 
ing, Tallow  and  Quality — far  superior  to  the  others. 

We  would  state  most  positively  to  having  made  a  thorough 
test  of  the  eating  qualities  of  both  lots  Nos.  i  and  5  and  lot  No. 
2,  and  they  were  excellent,  good,  tender,  juicy  beef.  The  other 
beef  very  naturally,  in  accordance  with  report  as  to  condition, 
did  not  prove  very  palatable — very  dry  and  tasteless.  We 
were  very  sorry,  indeed,  that  the  cattle  did  not  arrive  here  in 
better  shape,  as  we  understand  they  were  very  much  neglected 
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by  the  railroad  company ;  but  we  made  a  very  careful  test  of 
the  matter,  and  sincerely  hope  this  information  may  be  of  value 
to  you. 

Any  time  we  can  be  of  further  service  to  you,  we  would 
be  very  happy  indeed  to  give  you  both  our  time  and  attention, 
and  with  kind  regards,  we  remain, 

Yours  truly, 

Armour  Packing  Co. 

significance  of  numbers. 
Lot  I — 3  Steers — Fed  corn  and  pea  hay. 

*'    S — 2      "    — Fed  cotton  meal  and  hulls  and  pea  hay. 

"    2 — 2      **    — Fed  cotton  meal  and  hulls. 

*'    3 — 2      *•    — Fed  cotton  seed  and  pea  hay. 

**    4—2      **    — Fed  cotton  seed,  cotton  hulls  and  pea 
hay. 

From  the  above  report  on  grades  of  tallow,  it  will  be  seen 
that  cotton  hulls  and  meal  fed  steers  stand  second  in  grade  fo 
tallow »  while  corn  and  hay  and  meal,  hulls  and  pea  hay,  (two 
lots),  rank  first,  but  no  conclusion  can  be  drawn  from  that  ad- 
versely to  cotton  products,  for  No.  2R,  lot  5,  fed  cotton  hulls, 
meal  and  pea  hay  rank  them  all,  while  No.  i,  of  same  lot,  does 
not  rank  equally  with  steers  in  lots  i  and  2,  therefore,  such  a 
conclusion  that  might  be  adversely  to  steers  fed  cotton  meal 
and  cotton  hulls  is  at  once  disproven.  In  comparing  reports  of 
lots  4  and  5,  the  superiority  must  be  attributed  to  cotton  meal 
in  the  rations.  (See  tables  3  and  4).  The  condition  of  the 
steers  in  lots  3  and  4  must  be  attributed  to  the  foods  and  the 
grade  of  the  animals. 

The  above  report  reaffirms  and  substantiates  the  individu- 
ality of  the  animals  brought  out  so  prominently  in  the  feeding 
period.  Coming,  now,  to  the  report  on  the  palatableness  and 
edibleness  of  the  lots,  the  rations  effecting  directly  as  their 
feeding  values  in  producing  gain  during  the  feeding  period, 
lots  I  and  2  are  of  equal  rank — one  fed  corn  and  pea  hay ;  the 
other  fed  cotton  hulls  and  cotton  meal. 
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CONCLUSION. 

Therefore,  summing  up  the  data  obtained  from  the  feeding 
and  slaughtering  of  the  ii  steers,  the  conclusion  is  that  there 
was  not  detected  through  the  usual  manner  of  manipulating 
beef,  no  detrimental  effects  from  cotton  seed  products  fed  to 
the  animals. 

Such  having  been  arrived  at  after  much  painstaking  work 
and  expense,  can  be  accepted  by  feeders  and  packers  with  the 
utmost  confidence. 

When,  considering  the  quality,  cheapness  and  high  feeding 
value  o\  cotton  seed  products,  the  value  of  this  experiment  is 
apparent. 
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EXPERIMENTS  AT  PINE  BLUFF. 


THE  BEST  SOURCE  OF  KlTROGEN. 
BY    R.    M.    BAKER. 

Previous  work  having  shown  that  nitrogen  was  a  much  needed 
ingredient  in  fertilizers  for  this  locality  a  series  of  ^ests  were  made  as 
undermentioned.  The  rows  were  laid  off  in  April  3^  feet  wide  by 
70  yards  long. 

The  fertilizers  were  applied  by  hand  in  the  furrow,  the  first  week 
in  May  and  the  land  ridged  with  a  two  horse  plow,  middles  thrown 
out  with  a  one  horse  plow.  A  tooth  harrow  was  passed  over  the 
beds  just  before  planting. 

The  cotton  was  planted  on  May  7th  with  a  Banner  Planter  about 
one  bushel  of  Peterkin  being  used  to  the  acre,  the  subsequent  culti- 
vation was  the  method  heretofore  adopted  and  described : 
Fertilizers  used,  pounds  per  acre.  Seed  Cotton.     Lint. 

200  Cotton  Seed  Meal ^798 264 

300  Cotton  Seed  Meal .......846 270 

360  Dried  Blood « 660 204 

Nothing 678 228 

360  Leather  Scrap 720 276 

120  Sulphate  of  Ammonia 714 240 

144  Nitrate  of  Soda 744 252 

300  Cotton  Seed  Meal , 840 240 

VARIETIES  OF  COTTON. 

We  obtained  several  untried  varieties  of  cotton  for  comparison 
with  well  known  kinds  they  yielded  as  follows : 

Seed.         Lint. ' 

1.  Peterkin 480 120 

2.  Jones'  Improved » 640 200 

3.  Duncan's  Mammoth  Boll 740 260 

4.  Okra ., 480 125 

5.  Southern   Queen 720 280 

6.  Talbot's  Improved  Allen 600 200 

7«    Georgia   Prolific 720 300 

3.    Mammoth  Prolific a 860 300 
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9.  Dickson's  Cluster 680 -.240 

10.  Peerless 640 — 260 

11.  Truit's  Premium 700 220 

12.  Hawkins 540 200 

15.  Allen 580 200 

17.  Maxeys 800 280 

18.  Pettit  Griff 920 -.340 

22.     Cherry ., 640 260 

i3.     Boyd's  Prolific 640 256 

25 .  Tennessee   Silk 500 200 

31.  Dickson's 500 200 

32.  Oats 400 180 

26.  Shinn's   Early 660 280 

The  yields  are  all  small  owing  to  late  planting. 

ECONOMIC  EXPERIMENTS  WITH  FERTILIZERS. 

The  method  of  planting  and  cultivating  employed  for  these 
experiments  was  the  same  as  before  mentioned.  The  object  was  to 
ascertain  what  quantities  of  fertilizers  per  acre  will  give  the  largest 
per  cent,  of  profit : 

Mixture  i,    [^  P'^?  ?^°p?^i^"'' 
'     (^  2  parts  Acid  Phosphate. 

f  6  parts  Cotton  Seed  Meal, 

Mixture  2,    X2  parts  Acid  Phosphate, 

[^  ^  P^'^  Kainit. 


ITkL  Cottonseed.     Lint. 

Used. 

Blank 780 360 

300       No.    I 1 2  20 _400 

337.5    No.    2 ^ 1200 460 

Blank 810 ...270 

400       No.    I -1500 ^520 

450       No.    2 „ii20. 380 

Blank 760 255 

500       No.    I - 1220 360 

562.5    No.    2 ^ 1620 500 

Blank  800 260 

700       No.    I 1380 460 

787       No.    2 1760 560 

Blank « 790 250 
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900      No.    1 1480 560 

1012     No.    2 _ ^ 2020 740 

Blank 810 280 

These  results  are  confirmatory  of  those  obtained  last  year  show- 
ing that  No.  2  was  the  better  mixture. 

GENERAL  FERTILIZERS  ON  COTTON. 

The  object  of  this  set  of  experiments  was  to  try  the  effect  of 
fertilizers  in  different  forms :  ^ 

Fertilizers  used.  Seed  Cotton.     Lint. 

Pounds 
Per  Acre. 

Nothing 750 260 

200  Kainit 720 240 

200  Acid  Phosphate 680 240 

:2oo  Cotton  Seed  Meal 920 306 

300  Cotton  Seed  Meal 900 300 

300  Acid  Phosphate 710 270 

300  Kainit 820 370 

Nothing » 760 260 

150  Kainit,  \  . 

150  Acid  Phosphate,  / '^^ ^^^ 

150  Kainit,  1  t-  « 

150  Cotton  Seed  Meal, J - ^^^ *^^ 

Nothing  720 240 

150  Acid  Phosphate,      *\  ^ 

150  Cotton  Seed  Meal,/ ^^° ^^^ 

200  Kainit,  \  q  *, 

200  Acid  Phosphate,  / ^^^ ^^^ 

200  Kainit,  \ 

200  Cotton  Seed  Meal,  J ^^° ^^^ 

200  Acid  Phosphate, 


..} 


200  Cotton  Seed  Meal,  ^ ^^^^ ^^° 

200  Acid  Phosphate, 

200  Cotton  Seed  Meal,  \ 960 320 

200  Kainit,  J 

Nothing  750 250 
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1892.                                            CR. 
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By  Labor,    -         -         - 
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By  Technical  Apparatus, 

- 

376. J7 
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The  foregoing  Statement  is  taken  from  the  books  of  the 
Experiment  Station. 

R.  L.  BENNETT, 

Director. 
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REPORT  OF  director! %: 


Since  the  Fourth  Annual  Report  the  work  of  the  Sta- 
tion has  been  more  thoroughly  systematized,  expenses  re- 
duced, and  work  considerably  extended.  While  the  com- 
pleted work  for  this  year  is  not  as  much  as  would  have  been 
had  the  Station  staff  been  complete  at  the  beginning  of  the 
calendar  year  1891,  and  other  conditions  more  favorable  and 
systematic.  Four  bulletins  have  been  published  and  the  full 
text  of  each  appears  in  the  succeeding  pages.  In  the  future, 
the  work  of  each  department  of  the  Station  will  be  published 
alone  in  one  bulletin  and  mailed  to  the  public,  so  five  bulle- 
tins will  be  issued  annually,  two  of  which  will  appear  from 
the  Branch   Stations  or  agricultural  department. 

New  horticultural  grounds  have  been  secured  and  laid 
out  in  systematic  order  and  many  new  varieties  of  fruits 
planted  thereon.  Full  and  complete  records  of  all  fruits  will 
be  kept  and  to  the  originators  of  new  fruits  and  vegetables 
sent  to  the  Station  for  trial,  assurance  is  given  that  they  will 
receive  a  careful  and  thorough  trial  and  be  reported  on  in 
due  time. 

The  veterinarian  or  animal  pathologist  will  in  the  future 
investigate  fungus  diseases  of  plants  as  well  as  of  animals, 
which  will  be  an  extension  of  the  station  research  and  facility 
to  be  of  assistance  to  the  farmers  and  fruit  growers. 

Considerable  additional  technical  apparatus  has  been 
added  to  the  chemical  and  pathological  laboratories  (Juring 
the  year,  so  fitting  them  for  more  complete  and  satisfactory 
work.  The  two  Branch  Stations  have  been  improved  by 
the  erection  of  necessary    buildings  for  experimental   work. 


[8] 
The  grounds  have  been  very  much  improved  and  new  and 
improved  machinery  purchased.  At  Newport  a  nice  hall 
has  been  built  which  serves  a  double  purpose,  an  office  for 
the  Station  and  an  assembly  hall  wherein  are  held  monthly 
the  meetings  of  the  White  River  Agricultural  and  Stock 
Breeders'  Association. 

The  facilities  of  all  departments  of  the  Station  and 
branches  have  been  increased,  consequently  the  quality  and 
volume  of  the  Station  work  will  be  increased. 

A  Branch  Station  has  been  ordered  established  this  fall 
in  the  southern  part  of  the  State,  at  or  near  Camden. 

At  Newport  and  Pine  Bluff  Stations  splendid  success 
has  attended  the  wheat  and  oat  experiments.  The  experi- 
ments are  particularly  valuable  since  that  is  the  cotton  section 
of  the  State,  where  it  has  been  believed  that  grain  could  not 
be  successfully  and  profitably  grown.  The  same  was  thought 
to  be  true  of  grass  and  clover,  but  both,  with  proper  treat- 
ment, have  succeeded  well. 

Voluntary  requests  for  bulletins  and  inquiries  for  infor- 
mation are  constantly  increasing,  which  is  an  indication  that 
the  farmers  are  taking  more  interest  in  the  work  of  the  Sta- 
tion. The  mailing  list  comprises  about  7,000  names,  6,500 
of  which  are  in  the  State  and  when  the  names  of  leading 
farmers  in  the  State  reach  us  or  those  whom  we  think  de- 
sire bulletins,  their  names  are  entered  on  the  list  for  future 
publications,  so  the  number  of  bulletins  distributed  is  con- 
stantly increasing  by  voluntary  calls  and  by  the  efforts  of  the 
Station. 
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RINGWORM. 


Nature   and   Treatment   of   a   Prevalent   Skin  Disease   of 
Young  Cattle. 

Under  this  name  I  describe  an  affection  of  the  skin  of  cat- 
tle familiar  to  farmers  in  this  and  most  Western  States  under 
.the  name  of  "White  Scab.'*  It  probably  also  is  known  under 
other  local  or  popular  names.  The  disease  is  one  of  the  sev- 
eral contagious  skin  affections  to  which  cattle  are  subject,  and 
which  prevail  more  or  less  in  the  herds  of  the  West  and  South- 
west. Stockmen,  without  knowing  the  true  nature  of  these 
diseases,  yet  generally  recognize  their  contagious  character  and 
adopt,  on  the  plains,  methods  of  treatment  which  experience 
has  shown  to  be  effectual.  This  consists  in  the  wholesale  ap- 
plication of  antiparasitic  remedies,  usually  a  mixture  of  lime 
and  sulphur  in  water,  applied  to  the  whole  surface  of  affected 
animals.  This  treatment  is  commonly  successful  in  destroying 
the  parasites. 

It  is  probable  that  those  severer  forms  of  contagious  skin 
diseases  which  sometimes  prevail  among  both  cattle  and  horses 
on  the  Western  and  Southwestern  plains  are  due  to  * 'mange'* 
and  not  ringworm.  However,  as  I  have  said,  ringworm  seems 
at  times  to  occur  there  also. 

The  occurrence  of  this  so-called  "White  Scab'*  in  a  herd 
in  the  neighborhood  of  my  laboratory,  allowed  me  the  desired 
opportunity  of  establishing  its  nature  and  symptoms,  and  its 
identity  with  ringworm. 

The  name  "ringworm**  is  derived  from  human  pathology, 
and  is  here  retained  because  of  the  similarity  of  the  disease. 
now  under  consideration  with  ringworm  of  man.  This  simi- 
larity refers  to  its  exciting  cause  rather  than  its  outward  phe- 
nomena, because  ringworm  in  cattle  does  not  in  every  respect 
present  the  same  characteristics  as  in  mankind. 
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That  the  same  parasite  is  the  cause  of  both  is  shown  by 
the  transmissibility  of  the  disease,  that  is,  its  transmission  to 
mankind  from  animals,  as  well  as  by  the  similarity  of  its  micro- 
scopic pHenomeha. 

In  yearling  cattle  we  find  this  disease  much  the  most  fre- 
quently. It  often  passes  through  all  the  animals  under  two 
years  of  age  in  a  herd,  leaving  the  older  ones  unaffected. 
Suckling  calves,  however,  do  not  seem  to  be  very  susceptible. 

It  occurs  in  winter,  both  in  cattle  which  are  stabled  and  in 
those  which  are  wintered  in  the  field  or  on  the  range.  There 
seems  to  be  an  intimate  connection  between  the  occurrence  of  ^ 
this  disease  and  a  deficiency  of  good  pasture,  showing  the  sim- 
ultaneous operation  of  both  predisposing  and  exciting  causes 
in  the  production  of  ringworm  in  cattle.  By  this  is  meant  that 
the  system,  and,  therefore,  the  skin,  is  affected  by  the  absence 
of  the  succulent  grasses  of  spring  and  summer  in  such  a  way 
as  to  confer  on  the  latter  a  susceptibility  to  the  attack  of  the 
parasite  of  ringworm  which,  at  other  seasons,  it  does  not  possess. 
This  subject  of  susceptibility  will  be  referred  to  again  in  speak- 
ing  of  the  transmission  of  the  disease. 

Site, — In  calves  and  young  cattle  generally  we  find  the 
diseased  patches  occurring  for  the  most  part  on  the  face,  neck 
and  along  the  spine.  A  very  favorite  position  is  on  the  skin 
surrounding  the  orbits.  Here  it  may,  and  often  does,  extend 
completely  around,  invading  the  eyelids  quite  to  their  free  mar- 
gins. In  such  a  case  the  surface  of  the  eyeball  becomes  irri- 
tated a*nd  inflamed,  and,  in  rare  cases,  as  I  am  informed,  per- 
manent blindness  in  the  affected  eye  results.  More  connmonly 
the  superficial  ophthalmia  subsides  with  the  removal  of  its 
cause  without  leaving  any  permanent  injury.  The  cause  is  no 
doubt  merely  the  thickening  and  roughening  of  the  eyelids  and 
the  presence  of  scales  and  other  debris  detached  from  the  dis- 
eased eyelid  above. 

There  is  no  reason  for  believing  that  the  parasitic  fungus 
which  invades  the  hair  and  skin  externally,  also  grows  withia 
the  eyelids  to  give  rise  to  this  eye  complication. 


Other  favorite  sites  are  on  the  pinna  of  the  ear  or  at  its 
base,  also  the  sides  and  lower  surface  of  the  neck  or  near  the 
root  of  the  tail.  In  calves  it  does  not  extend  continuously 
over  any  great  extent  of  the  body. 

Symptoms, — In  a  case  in  which  the  disease  is  well  estab- 
lished we  see  on  one  or  more  of  the  above  named  situations 
patches  of  skin  partially  denuded  of  hair,  raised,  as  a  rule, 
above  their  surroundings,  and  presenting  a  grayish  white,  rough 
or  scabby  appearance.  ^ 

These  patches  vary  much  in  size.  In  shape  they  are  gen- 
erally somewhat  rounded  in  outline  when  small,  but  larger 
patches  are  often  irregular  in  shape. 

The  characteristic  circinate  appearance  which  ringworm 
patches  (Tinea  Circinata)  present  in  man  can  seldom  be  recog- 
nized in  cattle;  as  a  rule  the  whole  surface  of  a  diseased  patch 
has  the  same  appearance. 

The  affected  spot  is  rather-  sharply  circumscribed,  but  we 
sometimes  see  in  its  immediate  neighborhood  smaller  secondary 
spots  which  evidently  have  had  their  origination  by  transferance 
of  the  contagion  from  the  first. 

A  ringworm  patch  in  cattle  appears  at  first  glance  to  be 
quite  bald,  but  closer  examination  shows  that  it  is  covered  with 
short  scattered  hairs,  comparatively  few  in  number  and  only 
slightly  projecting  above  the  surface.  These  hairs  usually  re- 
main in  position  when  the  scabs  or  thick  layer  of  scurf  is  for- 
cibly removed  and  when  then  pulled  on  come  out  by  the  roots, 
or,  less  commonly,  break  off  near  the  surface,  in  the  former 
case  retaining,  as  a  rule,  their  root  sheaths. 

The  scurf  or  "scab**  is  composed,  for  the  most  part,  of 
desquamated  epidermal  cells,  containing,  in  considerable  quan- 
tity, the  fungus  threads  and  spores  which  are  always  associated 
with  this  disease.  The  surface  is  dry,  and,  when  rubbed,  a  fine 
scurf  readily  comes  off.  By  more  forcible  scraping,  the  whole 
of  this  scabby  or  scaly  covering  is  removed,  exposing  a  smooth 
surface,  showing,  perhaps,  a  few  points  of  blood. 

In  ringworm  of  cattle  the  eruption   is  chiefly  squamous  in 
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character.  Vesicles  are  rarely  seen  at  any  stage  of  the  disease. 
When  the  disease  is  artificially  transmitted,  one  can  observe 
the  process  from  its  commencement.  In  twelve  to  fifteen  days 
from  the  time  when  the  contagion  is  applied  the  surface  feels 
roughened  to  the  fingers,  and  careful  examination-  reveals  the 
presence  of  a  number  of  small  papular  elevations,  reddened  at 
the  base  and  desquamating  at  the  top.  The  intermediate  parts 
are  covered  with  loose  scales  and  much  of  the  hair  falls  out. 
The  surface  remains  dry,  unless  it  becomes  abraded  by  rubbing, 
but  itching  seems  to  be  comparatively  slight  in  cattle.  Where 
the  animal  does  rub  the  place,  it  may  give  rise  to  further  thick- 
ening of  the  skin,  with  cracks  or  abrasions  which  readily  bleed 
when  handled. 

Symptoms  in  the  Horse, — In  the  horse  the  disease,  when 
conveyed  from  cattle,  seems  to  spread  more  rapidly  and  cause 
greater  irritation.  It  is  readily  transmitted  artificially,  more 
readily  than  to  cattle  themselves.  The  affected  place  is  more 
completely  denuded  of  hair,  the  surface  smoother  and  more 
scurfy  and  there  is  an  absence  of  the  accumulated,  partially  de- 
tached masses  of  scales  which,  in  cattle,  give  the  patch  a 
scabby  appearance.  Owing  to  the  skin  of  the  horse  being 
more  sensitiv.e,  we  have  here  a  greater  degree  of  itchiness,  and 
as  a  consequence,  more  rubbing  and  abrasion  of  the  cuticle. 
The  tendency  to  spontaneous  recovery,  which  is  a  notable  fea- 
ture of  this  form  of  ringworm  in  cattle,  is  less  marked  in  the 
horse. 

The  disease  is  probably  transmissible  to  all  the  domes- 
ticated animals,  but  the  symptoms  special  to  each  need  not  be 
enumerated.  Any  differences  observed  depend  chiefly  on  the 
degree  of  sensitiveness  of  the  skin  and  the  consequent  intensity 
of  the  inflammatory  reaction. 

When  transmitted  experimentally  to  white  rabbits  the 
growth  of  the  fungus  causes  a  considerable  erythematous  in- 
flammation, with  itching  and  baldness  of  the  affected  spot. 

All  dermatologists  recognize  the  transmissibility  of  ring- 
worm from  the  lower  animals  to  mankind.     As  I  have  shown. 


experimental'  infection  of  other  domestic  animals  is  not  difficult, 
but  I  have  not  observed  that  adult  human  infection  is  common 
from  this  form  of  bovine  ringworm. 

Diagnosis, — This  should  not  be  difficult  to  any  by  whom 
the  above  description  has  been  carefully  read.  The  season  of 
the  year — ^winter  or  early  spring — age  of  the  cattle,  situation 
of  the  diseased  spots  and  their  appearance,  together  with  the 
manifest  tendency  of  the  affection  to  spread  through  a  herd, 
should  be  our  guides.  For  those  who  possess  a  microscope 
and  are  able  to  handle  it,  the  diagnosis  is  particularly  easy, 
since  the  appearance  of  Jthe  fungus  threads  and  spores  and  their 
relation  to  the  hairs  are  quite  characteristic. 

Causes, — The  parasite  which  is  associated  with  this  dis- 
ease can  be  seen  by  soaking  some  of  the  scales  above  described 
for  about  twelve  hours  in  a  moderately  strong  solution  of  pot- 
ash and  examining  the  same  under  the  microscope  with  a  mag- 
nification of  ICO  diameters  or  more. 

The  scurfy  mass  is  composed  of  epidermal  scales,  parts  of 
broken  and  entangled  hairs  and  fungus  threads  and  spores. 

The  fungus  elements  are  found  in  great  abundance  in  the 
hairs  and  surrounding  them.  The  relation  of  the  fungus  to 
the  hairs  can  be  best  demonstrated  in  the  short  hairs  which 
have  been  pulled  out  by  the  roots  after  removal  of  the  super- 
ficial scabby  mass  from  a  diseased  patch. 

The  cells  of  the  root  sheath  which  may  come  out  with  the 
hair  are  not  usually  affected,  but  masses  of  vegetable  cells  or 
spores  (conidia)  may  be  seen  surrounding  the  hair  above  the 
beginning  of  the  attached  cells  of  the  sheath.  These  parasitic 
cells  or  spores  are  thickly  grouped  together,  without  any  evi- 
dent linear  arrangement.  They  are,  for  the  most  part,  spherical. 
At  the  outer  edge,  where  the  mass  is  thinner,,  a  few  filaments, 
more  or  less  segmented,  as  well  as  spores  arranged  in  linear 
series,  can  be  seen. 

In  the  hairs,  running  chiefly  in  the  directioiyg^^e  Hair 
fibres,  are  loner  rows  of  the  same  cells  which  pe^KflKe  irt  the 
substance  of  the  hair  down  to  a  point  lower  thanSiVi  begimiiag 
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of  the  sheath  and  lower  than  they  are  seen  on  the  outside  of 
the  hair.  The  strings  of  vegetable  cells  may  reach  to  the  bulb 
of  the  hair,  but  it  is  not  usual  to  find  them  extending  quite  to 
this  extremity.    * 

In  the  hair  we  find:      (Fig.  i.) 

(i)  Cells  resembling  those  around  it,  spherical  in  shape 
and  not  distinctly  in  rows;   these  are  not  numerous. 

(2)  Rows  of  cells,  of  considerable  length,  running  in  the 
direction  of  the  long  axis  of  the  hair.  These  cells  or  spores 
are  closely  apposed  to  each  other,  and  are  not  spherical  but 
quadrangular  in  shape. 

(3)  In  places  we  recognize  filaments  or  threads  of  the 
same  thickness  as  these  chains,  or,  in  some  cases,  less,  in  which 
no  segmentation  can  be  noticed. 

These  are  the  forms  in  which  the  fungus  shows  itself  in  the 
hair.  In  the  scales  we  find  the  same  elements,  but  filaments 
are  here  more  common  and  the  fungus  is  always  most  abund- 
ant in  the  neighborhood  of  an  entangled  hair.  Many  such  hairs 
or  parts  of  hairs  seem  to  be  a  solid  mass  of  fungus  spores. 

In  size,  the  spores  average,  when  jn  chains,  as  they  are 
usually  found  in  the  hair  3.5  micromm. ;  the  filaments  average 
about  3  micromm.  in  width.  The  filaments  may  show  scattered 
granules,  but  vacuoles  are  not  seen,  and  branching  is  not  very 
frequent.  Short,  abortive  branchlets  are  not  uncommon.  The 
size  of  the  fungus  elements  (spores  and  mycelial  threads)  does 
not  appreciably  vary  in  cattle  and  horses. 

The  Trichophyton  tonsurans.  In  human  pathology  this 
parasite,  by  its  growth  in  the  skin  gives  rise  to  various  forms  of 
disease,  all  included  under  the  common  designation  of  "ring- 
worm," the  differences  being  due  to  the  various  positions  in 
which  the  parasite  is  found.  This  affection  in  young  cattle, 
with  which  we  are  dealing,  corresponds  to  ringworm  of  the 
scalp  of  children  { Tinea  tonsurans)  and  the  fungus  parasite 
above  described  seems  to  be  identical  with  the  Trichophyton 
tonsurans  long  since  discovered  in  human  ringworm.  Botanists 
have,  for  the  most  part,  been  reluctant  to  recognize  this  fungus 
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otherwise  than  as  a  modification  of  some  common  mould,  but 
the  researches  of  Grawitz,  Quincke  and  others  by  aid  of  modern 
bacteriological  methods  seem  to  prove  it  a  distinct  species.  It 
is  placed  with  the  oidium  lactis,  intermediate  between  the  true 
moulds  and  the  sprouting  fungi  or  yeasts.  Grawitz  has  proved 
its  undoubted  pathogenic  or  disease  producmg  property,  that 
is,  he  has  shown  it  to  be  the  immediate  cause  of  ringworm. 
However,  as  has  been  said  above,  there  is  also  very  manifestly 
in  cattle  at  least,  a  certain  condition  of  the  skin  necessary  for 
its  growth. 

Transmission,  In  testing  the  contagiousness  of  this  bo- 
vine form  of  ringworm,  I  found  that  scales  taken  from  a  dis- 
eased patch  and  rubbed  dry  on  another  animal  or  on  another 
part  of  the  same  animal  seldom  produced  infection.  If,  on  the 
other  hand,  the  skin  was  well  soaked  with  water,  or  the  scales 
rubbed  up  in  a  mortar  with  water  and  then  applied  the  disease 
was  almost  certainly  reproduced.  Under  these  latter  condi- 
tions it  was  not  found  necessary  to  either  cut  or  scrape  the  sur- 
face where  the  spores  were  appMed,  the  moisture  supplied  evi- 
dently being  available  for  the  first  sprouting  of  the  transferred 
spores.  This  was  in  winter  and  early  spring.  Later,  when 
the  cattle  obtained  an  abundant  supply  of  good  pasture  it  was 
impossible  to  produce  any  appreciable  artificial  infection,  and 
further,  those  animals  which  already  were  considerably  infected 
underwent  spontaneous  and  rapid  recovery  with  complete  re- 
turn of  the  hair,  and  without  any  trace  of  the  disease  remain- 
ing. The  cattle  which  I  had  been  observing  were  fed  during 
winter  on  corn,  cotton  seed  meal  and  hay,  also  during  part 
of  the  time  on  ensilage ;  when  a  sufficient  supply  of  grass  was 
obtainable  all  these  were  discontinued.  Cattle  which  receive 
no  concentrated  food  in  winter  also  suffer  from  this  disease,  so 
that  we  may  suppose  that  the  necessary  susceptibility  of  the 
skin  to  the  growth  of  the  Trichophyton  is  due  to  the  lack  of 
fresh  pasture  rather  than  the  effect  of  any  special  kinds  of  food. 
No  doubt  the  shedding  of  the  hair  which  naturally  occurs  in 
animals  in  the  spring  largely  contributes  to  the  removal  of  the 
fungus  from  the  skin. 


lO — 

Horses  are  readily  infected  from  cattle  experimentally,  and 
where  cohabitation  with  the  latter  is  allowed  natural  infection 
may  easily  occur.  Under  such  circumstances  it  is  a  common 
occurrence  to  find  both  the  cattle  and  horses  on  a  farm  affected. 
Horses  of  any  age  may  suffer.  In  these  the  growth  causes 
more  complete  baldness,  and  in  some  cases,  at  least,  extends 
over  greater  surface  of  the  body  than  in  cattle. 

The  importance  of  this  disease  depends  upon : 

1.  Its  effects  on  the  cattle  themselves. 

2.  Its  effects  on  horses  which  may  become  secondarily 
infected. 

3.  The  risk  of  the  disease  being  communicated  directly 
to  the  attendants  of  these  animals  or  indirectly  to  the  children 
of  the  household. 

1.  Its  effects  on  cattle.  These  animals,  possessing  as 
they  do,  a  comparatively  insensitive  skin,  do  not  suffer  appa- 
rently to  any  great  extent  from  the  itching  which  is  a  usual 
symptom  of  ringworm,  but  if  a  large  surface  is  involved  in  the 
disease  it  doubtless  interferes  to  some  extent  with  their  growth, 
and  if  a  whole  herd  be  attacked  the  aggregate  loss  must  be 
considerable. 

Badly  infected  calves  are  very  commonly  in  poor  condi- 
tion, but  this  is  not  an  invariable  rule. 

The  complication  affecting  the  eye  has  been  already  al- 
luded to. 

2.  On  horses  ringworm  is  a  more  serious  affection  than 
on  cattle.  It  produces  complete  baldness  of  the  affected  spots, 
and  although  in  time  it  here  also  tends  to  recovery,  this  pro- 
cess may  be  delayed,  and  in  the  meantime  the  disease  spread 
to  others  by  grooming  or  by  contact.  Hence  transferrence  to 
these  animals  ought  especially  to  be  guarded  against. 

3.  Ringworm  in  mankind  is  usually  a  consequence  of 
contact  between  the  healthy  and  diseased  of  the  same  species. 

It  is  not  likely  that  cattle  are  very  frequently  the  means  of 
infecting  the  human  race  directly,  although  the  possibility  is 
admitted. 
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Children  are  more  liable  to  ringworm  than.axiuks,  but  they 
4o  not  x>iten  come  in  contact  with  cattle. 

Where  cattle  are  responsible  for  human  ringworm  it  is  in- 
directly by  infecting  cats  or  dogs  which  may  then  convey  the 
disease  when  handled  by  children. 

Human  adults,  however,  no  doubt  do  sometimes  receive 
ringworm  when  frequently  handling  or  grooming  horses  or 
cattle  so  affected,  especially  if,  through  ignorance  of  the  nature 
of  the  disease,  no  precautions  are  taken  to  avoid  it.  Cleanli- 
ness of  the  skin  is  perhaps  the  most  important  of  these  pre- 
cautions. In  certain  tropical  countries  infection  in  this  way  is 
said  to  be  a  common  occurrence  among  the  natives. 

Sanitary  measures  and  treatment.  The  first  and  most  im- 
portant point  in  this  connection  is  the  early  recognition  of  the 
disease,  so  that  preventive  measures  may  be  adopted  befocp  it 
spreads  through  the  herd,  and  possibly  extends  to  other  spe- 
cies of  animals.  An  animal  which  is  found  to  be  suffering 
from  ringworm  ought  at  once  to  be  separated  from  the  others 
and  treated  according  to  the  directions  given  below.  We  do 
not  know  that  ringworm  always  originates  by  contagion  be- 
tween diseased  and  unaffected  animals.  It  is  possible  that  the 
Trichophyton  may  be  a  facultative  parasite,  that  is,  may  in 
general  lead  a  non-parasitic  life,  with  the  power,  however, 
under  suitable  conditions,  especially  indicated  by  an  altered  or 
unclean  condition  of  the  skin,  of  adapting  itself  to  a  parasitic 
existence.  (According  to  Grawitz  the  fungus  grows  at  sum- 
mer temperature, — best  about  30°  C. — on  acid  artificial  culture 
media  without  losing  its  faculty  for  parasitic  growth  on  the 
skin.) 

However  this  nAay  be,  it  is  certain  that  when  once  estab- 
lished the  disease  is  spread  by  contagion  in  animals  as  well  as 
in  the  human  race. 

Other  cattle  or  horses  should  not  be  groomed  with  any 
brushes  or  combs  which  have  been  used  on  diseased  cattle. 
Where  it  occurs  among  stabled  cattle  thorough  cleaning  and 
whitewashing  of  the  stable  is  indicated  as  well  as  burning  of  the 
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bedding  and   disinfection  of  halters.     Individual    animals  are 
best  treated  in  the  following  way : 

The  hair  is  clipped  close  for  some  distance  around  the  dis- 
eased patch,  and  the  latter  well  soaked  and  washed  with  hot 
water  and  soft  soap.     To  prevent  dissemination  of  living  spores 
the  water  ought  to  contain  some  fungicide.     (Equal  parts  oi 
water  and  1-500  solution  of  corrosive  sublimate  is  applicable 
for  this  purpose,   remembering  always  that  this  solution  is  a 
poison).     After  the  scales  have  been  removed  by  this  means, 
apply  over  the  diseased  part  an  antiparasitic  remedy.     Among 
the   remedies    recommended    for   the    purpose  are  tincture  of 
iodine,  iodine  ointment,  citrine  ointment,  solutions  of  corrosive 
sublimate,  carbolic  acid  and  sodium  sulphite.     All  of  these  and 
many  others    are    effective   when    thoroughly   and    frequently 
enough  applied.     When    mild    remedies    are  desired,   I  have 
found  the  iodine  ointment  'or  tincture   most  suitable,    and  rec- 
ommend  these   for   use  when   the  disease  is  situated  above  or 
close  around  the  eye.     The  tincture  is  best  applied  with  a  small 
brush  or  sponge  fastened  to  the  end  of  a  short  stick  of  wood, 
whilst  the  ointment  may  be  rubbed  in  with  the  fingers.     Both 
preparations  must  be  thoroughly  rubbed  into  the  diseased  part 
and    also    some  distance,  around   it,    and    the  application   re- 
peated daily  for  a  week  or  more. 

In  other  situatioiis  a  more  prompt  cure  may  be  expected 
from  the  use  of  stronger  preparation,  such  as  citrine  ointment 
(nitrate  of  mercury  ointment),  or,  in  my  experience,  still  bet- 
ter, a  blistering  ointment  composed  of  red  iodide  of  mercury 
one  part  to  six  of  lard,  and  a  few  drops  of  croton  oil.  One 
application  of  this  last  remedy  will  effect  a  cure  wherever  ap- 
plied, but  it  should  not  be  used  ovei*  too  great  a  surface  nor  in 
the  neighborhood  of  the  eye,  nor  should  it  be  re-applied  to 
the  same  place.  All  remedies  may  be  washed  off  twenty-four 
hours  after  being  applied.  In  horses  the  iodine  ointment, 
nitrate  of  mercury  ointment  and  carbolic  solution  (20  per  cent, 
in  glycerine)  are  suitable;  they  must  be  repeated,  and  if  nec- 
essary changed  or  combined  until  recovery  is  obtained. 

Harness  which  has  been  in   contact  with  diseased  patches 
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here  require  attention  also.  Thorough  cleansing  by  scraping 
and  washing,  and  then  soaking  with  the  disinfecting  solution 
are  the  means  to  be  pursued  to  prevent  extension  of  the:  dis- 
ease in  this  way. 

In  both  cattle  and  horses  I  would  recommend  when  pos- 
sible, a  change  of  diet,  especially  to  good  pasture.  Beside 
this,  there  is  no  special  diet  which  in  animals  can  be  said  to  be 
antagonistic  to  ringworm,  although  in  tinea  tonsurans  of  chil- 
dren, fatty  articles  of  diet  are  recommended  by  all  authorities. 

In  th'e  way  of  internal  medicinal  remedies,  there  is  noth- 
ing which  can  be  recommended  for  all  cases.  Where  there  is 
manifest  digestive  disorder,  this  will  require  treatment  accord- 
ing to  the  symptoms  presented,  but  preparations  of  arsenic, 
etc.,  which  are  often  given  in  skin  diseases,  should  not  be  used 
except  under  skilled  supervision,  and  therefore  are  not  recom- 
mended here. 
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FIGURE  z. 
Part  of  hmir  from  ringworm  patch  of  calf.    X94. 
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PIOURB  a. 
Mycelial  filaments,  and  rows  of  spores  in  ringworm  crusts  of  calf.    X310. 
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GRAPES.    V 


By  J.  F.  McKay. 


Until  the  last  few  years  but  little  attention  has  been  given 
to  the  culture  of  the  vine  in  Arkansas.  The  industry  is  still  in 
an  undeveloped  state  and  there  is  room  for  vast  improvement. 
A  few  growers  are  scattered  about  in  different  localities,  and 
where  they  have  given  attention  to  the  subject  have  succeeded 
in  producing  as  good  fruit  as  is  grown  anywhere.  We  might 
:say,  they  have  solved  the  problem  as  to  whether  or  not  grape 
growing  is  a  success  in  Arkansas.  The  question  of  first  impor- 
tance seems  to  be,  what  varieties  do  we  want  to  start  with?  It 
will  require  time  and  continued  study  to  give  an  intelligent  reply. 
Varieties  will  sometimes  do  well  for  a  season  or  two  then  fail. 
Notably  the  Concord  and  the  Labrusca  varieties  generally. 
More  discouragements  have  cortie  from  this  cause  perhaps  than 
any  other. 

It  has  long  ago  been  determined  by  many  experimenters 
that  the  class  of  fruit  grown  in  California  and  arid  regions  of  the 
West,  which  is  principally  European  stock,  cannot  be  grown  with 
profit  in  Eastern  and  Central  States.  We  must  turn  our  atten- 
tion to  the  development  of  our  native  species  as  we  can  look  for 
nothing  but  failure  from  the  foreign  strain  or  (Vitis  Vinifera.) 
The  American  grape  has  already  been  developed  to  a  very  high 
degree  of  excellence.  From  the  four  principal  native  species  a 
great  number  of  valuable  seedlings,*  crosses  and  hybrids  have 
been  obtained. 

In  order  to  determine  varieties  that  would  resist  black  rot 
and  mildew  best,  no  spraying  was  done  to  prevent  these  dis- 
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eases.  It  has  been  conclusively  shown  alike  by  experimenters 
in  this  country  and  Europe,  that  these  two  very  destructive  fun- 
gus diseases  can  be  largely  controlled  by  judiciously  spraying 
the  fruit  and  vine  with  the  Bordeaux  mixture,  which  is  a  solution 
of  sulphate  of  copper  (blue  stone),  and  lime.  Blue  stone  is  con- 
sidered harmless,  as  it  requires  several  grains  to  produce  an  in- 
jurious effect  on  men. 

Out  of  140  varieties  untreated,  at  least  three-fourths  proved 
from  worthless  to  poor  this  season.  Have  selected  about  25 
varieties  that  have  proved  more  or  less  valuable  here  and  as  far 
as  can  determine,  best  adapted  to  other  portions  of  the  State. 
The  only  varieties  that  proved  entirely  free  from  disease  were 
of  the  yEstivalis  (Southern  summer  grape)  strain. 

VARIETIES. 

The  American  cultivated  varieties  have  been  mainly  ob- 
tained from,  four  native  wild  species : 

Vitis  Labnisca — (Fox  grape.) 

V.  ^stivalis — (Summer  grape  of  the  South.) 

V,  Riparia. 

V.   Cordifolia — (Muscadines.) 

For  study  we  group  them  by  species  as  below. 

VITIS  AESTIVALIS. 

This  species  is  found  growing  in  woods  of  Arkansas  and 
generally  throughout  Southern  and  Central  States.  Vines  are 
vigorous,  rapid  growers,  little  subject  to  disease  or  insect  inju- 
ries; bunches  compact;  fruit  from  medium  to  small,  no  pulp, 
juicy  and  sweet  when  fully  ripe.  Varieties  from  this  species 
are  pre-eminently  the  grapes  for  Arkansas,  and  about  the  only 
ones  we  can  expect  to  grow  with  any  degree  of  success  with^ 
out  continued  spraying.  These  grapes  have  won  the  fore- 
most rank  as  wine  producers,  and  are  coming  into  prominence 


lor  home  and  market.  The  only  objection  is  the  size.  As 
they  produce  more  wood  than  the  Labruscas,  should  be  given 
more  space.  We  cannot  urge  too  strongly  the  value  of  this 
"home  species  to  Arkansas  vineyardists.  Varieties  are  few.  We 
o-ecommend  the  following: 

Cynikiana. — (Also  known  as  Arkansas  and  Red  River.) 
This  is  an  Arkansas  variety,  blue-black,  bunches  very  compact, 
Ijerries  medium  size;  no  pulps,  sweet  and  flavory ;  very  prolific. 
September.  This  and  Norton  are  considered  by  many  as  the 
best  grapes  we  have  for  red  wines. 

Norton* s  Virginia.  — This  resembles  the  Cynthiana  so 
closely  that  they  can  scarcely  be  distinguished  one  from  the 
-other.  Cynthiana  bunches  more  shouldered,  fruit  little  sweeter. 
Both  vines  are  rapid  growers,  free  from  any  disease.  Fruit 
-colors  early,  but  will  grow  better  and  hang  on  till  October. 
They  can  be  relied  on  for  an  abundant  crop  when  others  fail. 

Herbemont, — Consider  this  the  most  delicious  table  grape 
-we  have  grown  here.  It  is  very  prolific.  Bunches  very  large; 
berries  small  but  all  juice;  sub  acid,  excellent  flavor.  Ripe 
iast  of  September.  Grows  rapidly,  makes  a  coarse,  strong 
vine,  almost  free  from  disease  of  any  kind.  Recommend  it  as 
the  best  late  grape  we  have  tested  for  home  vineyard.  Munson 
thinks  it  originated  from  some  European  species  closely  allied 
to  iEstivalis  but  not  identical  with  it. 

Eumelan. — A  chance  seedling,  generally  considered  of 
this  family,  but  has  some  marks  of  a  foreign  strain.  It  ripens 
very  early.  Medium  size;  black  berries;  tender,  melting  flesh; 
produces  well;  a  little  subject  to  rot;  strong  vine.  Valuable 
for  early. 

Cunningham, — Very  similar  to,  and  probably  a  seedling 
of  Herbemont.  Prolific;  excellent  fruit;  little  larger  than  the 
parent;  bunches  smaller. 

VITIS   LABRUSCA — (FOX    GRAPE.) 

Home  of  this  species  is  in  North  and  Central  Atlantic 
States.     It  has  been  longer  in  cultivation  than  any  other  native 


species,  and  the  greatest  number  of  our  market  varieties  are  its 
offspring.  Grapes  are  larger  and  more  showy  than  ^stivalis. 
Tough  pulp,  foxy  or  musky  taste,  which  render  them  less  valu- 
able for  wine.  The  long  list  of  varieties  obtained  from  this 
stock  vary  greatly  in  size,  color,  taste  and  habits  generally. 
None  of  the  Ladrusca  or  its  hybrids  will  withstand  rot  and  mil- 
dew as  will  the  pure  iEstivalis,  nor  are  they  as  hardy  growers. 
They  cannot  be  grown  without  systematic  poisoning  for  these 
diseases.  May  obtain  a  few  splendid  crops,  but  the  experience 
has  generally  been  that  unless  they  receive  the  very  best  atten- 
tion, will  become  so  diseased  after  three  or  four  seasons  as  to 
necessitate  new  planting.  But  we  cannot  yet  discard  them,  as 
they  hold  the  principal  places  in  the  market.  The  most  suc- 
cessful varieties  tested  are  given  below,  as  near  as  possible,  in 
order  of  ripening. 

Moore's  Early,  —  Black,  seedling  of  Concord,  bunches 
smaller,  berries  same  size,  sweeter;  prolific;  strong  vine.  One 
of  the  best  for  early.  With  good  treatment,  think  it  will  do 
well. 

Hartford, — Black;  an  old,  early  variety;  good  when  you 
jcan  grow  it.     Rots  badly,  and  is  not  to  be  trusted. 

Cottage. — Black,  seedling  of  Concord.  This  season  was 
the  best  early  variety  we  had  in  quality  and  quantity.  Large 
bunches;  medium  berries;  very  sweet,  with  little  or  no  foxi- 
ness;   two  weeks  earlier  than  Concord. 

Early  Victor, — Black ;  medium  bunch  and  berry ;  early ; 
fair  variety. 

Woodruff, — Red,  large  grape;  very  prolific;  little  rot  or 
mildew;    quality  fair;   foxy. 

Wyoming, — Red;  a  handsome  fox  grape;  vine  very  hardy 
and  prolific.     Juicy,  sweet,  but  foxy. 

Perkins, — One  of  the  best  red  market  varieties  for  this 
country  that  we  have ;  prolific  and  healthy ;  prefer  it  to  the  two 
above. 


Niagara, — White;  very  popular  market  pfrape;  not  the 
best  to  eat ;  produces  fairly  well  here ;  vine  only  medium  grower. 

Ives^  Seedling, — Black;  bunches  medium  and  compact; 
berry  showy;  thick  skin  and  pulpy.  The  most  prolific  and 
healthy  of  this  family ;  resists  rot  and  mildew  almost  as-  well 
as  Norton.     Reliable  market  grape. 

Eaton, — Black;  seedling  of  Concord;  very  large  and 
showy  bunches  and  berries;  about  double  the  fruit  of  Con- 
cord ;  ten  days  later ;  vine  strong  and  healthy  so  far.  If  it 
holds  out  as  it  starts,  will  be  a  most  valuable  variety  for  home 
or  market.     Try  it. 

CROSSES   AND    HYBRIDS. 

Delaware, — Hybrid  between  Labrusca  and  Vine f era.  It 
is  too  well  known  to  need  a  description.  In  point  of  excellence, 
heads  the  list  of  hybrids.  Vines  are  very  tender  here,  and 
need  careful  attention.  When  properly  treated  can  be  relied  on 
for  a  good  crop  of  best  fruit.  Vines  will  bear  planting  close 
together;    medium  early. 

Brilliant, — Munson's  cross  from  Delaware  as  one  parent; 
equal  to  it  in  flavor,  and  otherwise  very  much  same  fruit.  Vine 
seems  stronger,  less  disease.  Promising  to  take  place  of  Del- 
aware.    Have  not  given  it  sufficient  test  here. 

August  Giant, — Black;  large;  splendid  flavor;  little  mil- 
dew or  rot;   fine  grower  and  bearer ;   good  variety. 

Agawam, — Red;  one  of  Rogers'  hybrids;  fairly  success- 
ful here,  but  inclined  to  mildew. 

Bacchus — (^Riparia.^ — Bunches  compact ;  berries  small ;  no 
pulp;  very  prolific;  as  free  from  mildew  as  Norton;  too  small 
for  market;   considered  valuable  for  wine. 

Berckman's, — Very  much  like  Delaware  but  larger;  few 
days  earlier  this  season ;   vines  are  stronger ;   less  mildew. 

Missouri  Riesling. — Pale  red ;  medium  bunch  and  berry ; 
tender  and  sweet.     Very  healthy,  good  bearer. 

Have  a  number  of  Rogers'  and  Munson's  new  seedlings 
and  hybrids ;  none  have  shown  any  strikingly  valuable  qualities 
yet. 
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CORDIFOLIO— (MUSCADINES. ) 

Flowers,  Scuppemong,  Thomas,  and  some  other  varieties 
of  this  species  planted,  are  all  growing  vigorously;  no  disease. 
This  seems  to  be  the  home  of  these  hardy  vines.  .  Not  old 
enough  to  bear  yet.  These  varieties  should  be  given  plenty  of 
space  to  grow  as  they  make  an  enormous  growth.  They  are 
valuable  for  arbors  and  home  gardens. 

The  following  list,  given  in  order  of  ripening,  cover  the 
season  very  nearly,  are  recommended  as  best  we  have  tested, 
and,  so  far  as  can  determine,  are  successful  throughout  the 
State  where  they  have  been  tried. 

Moore's  Early. 

Cottage. 

Eumelan. 

Delaware,  or  Brilliant. 

Perkins. 

Ives. 

Concord. 

Eaton. 

Cynthiana,  or  Norton. 

Cunningham. 

Herbemont. 

Information  in  regard  to  application  of  poisons  for  insects 
and  fungus  diseases  will  be  cheerfully  given  by  the  Station  to 
those  desiring  the  same. 

STRAWBERRIES. 
The  markets  are  flooded  every  year  with  new  varieties  of 
Strawberries.  A  few  are  improvements  on  the  old,  many  are 
not.  While  we  encourage  and  advise  private  experiments,  yet 
it  is  the  aim  of  the  Station  to  save  the  growers  as  much  of  this 
expense  as  possible.  This  plant  has  a  very  broad  range.  By 
comparing  carefully,  the  reports  from  many  sections  of  the 
country,  results  obtained  from  some  varieties  are  found  to  cor- 
respond very  closely.  So  careful  work  done  at  the  Experiment 
Station  can  usually  be  trusted  by  growers  in  other  parts  of  the 
State. 


It  is  the  general  opinion  of  cultivators,  that  a  variety  will 
***run  out"  when  propagated  from  runners  for  a  number  of 
years,  and  that  they  must  look  to  the  introduction  of  new  seed- 
lings. It  is  certainly  a  fact,  that  with  the  ordinary  treatment 
and  common  practice  of  taking  the  plants  for  new  planting  in- 
discriminately from  old  fruit  beds,  they  will  deteriorate.  The 
j-apidity  with  which  they  decline  will  depend  largely  on  the 
treatment  they  receive.  While  it  seems  that  with  Strawberries 
and  also  other  fruits,  when  propagated  solely  from  division,  the 
stock  will  gradually  grow  weaker,  yet  it  is  not  proved  that 
it  will  do  so  under  all  conditions.  The  experience  of  many  ex- 
perimenters go  far  towards  demonstrating  that  if  Strawberries  are 
■cultivated  with  a  special  view  to  produce  strong,  healthy  plants 
and  carefully  selecting  the  same,  there  is  little  or  no  variation 
from  year  to  year.  But  it  is  an  undeniable  fact  that  there  are 
some  old  varieties  in  the  South  that  were  once  the  very  best 
which  have  from  some  cause  or  other,  become  worthless,  and 
must  be  discarded. 

We  have  often  been  asked  to  suggest  Staminate  or  perfect 
blooming  varieties  that  could,  themselves,  be  grown  with  profit 
and  as  pollen  producers  for  imperfect  or  Pistillates.  We  found 
in  some  places  varieties  planted  that  were  worthless  as  pro- 
ducers, and  cultivated  simply  to  fertilize  blooms  of  others. 
One  cannot  afford  to  grow  two  plants,  and  gather  fruit  only 
from  one. 

Nor  can  we  discard  the  Pistillates  because  of  its  imperfec- 
tion, for  it  is  a  notable  fact,  and  we  could  not  expect  otherwise, 
that  they  are  more  prolific  than  those  that  develop  both  sexual 
organs. 

The  work  herein  reported  was  done  mainly  with  these  two 
questions  in  view: 

1.  Comparative  keeping  qualities  of  varieties. 

2.  Best  Staminates  for  fruit  and  as  fertilizers. 

We  have  about  80  varieties  on  Station  grounds  planted  in 
spring  of  '90.  This  season,  as  they  had  not  started  out,  no 
blooms  were  killed  by  late  frosts.     Conditions  were  as  near  alike 


as  possible;  season  very  favorable.  They  all  had  an  even  start 
and  an  equal  show.  The  early  fruit  in  vicinity  of  Van  Buren, 
Judsonia  and  Little  Rock  was  killed  by  the  heavy  frosts  of  April 
5th  and  6th.  Little  fruit  was  out  in  this  locality,  no  damage 
was  done.  So  the  season  here  was  only  a  few  days  later  than 
in  southern  and  lower  parts  of  the  State. 

The  accompanying  table  gives  the  results  of  several  tests 
made  at  different  times  during  the  season,  with  a  view  of  deter- 
mining how  long  the  various  varieties  will  keep  sound  after 
gathering.  Full  colored  sound  fruit  of  each  variety  was  selected 
at  same  time,  placed  in  a  room  at  ordinary  temperature  ranging 
from  60**  to  80®,  packages  covered,  leaving  slight  ventilation. 
These  figures  give  the  average  of  the  several  tests. 

TABLE   SHOWING   c6mPARATIV£    TIME   OF   KEEPING. 


Pbr  cbnt  op  sound  and  salable 
fruit  aftbk 


Atlantic  S 

Bubach  P 

Beder  Wood,  S 

Banquet 

Crescent,  P 

Crystal  City,  S 

Charleston,  S 

Cloud's  Seedling,   P.. 

Crawford,   S , 

Capt.  Jack,  S 

Charles  Downing,  S.. 

Cumberlain,    S 

Eureka,  P 

Hoffman,  S 

Haverland,  P 

Jersey  Queen,    P 

Jessie,  S 

Kentucky,  S 

MichePs  Early,   S 

May  King,  S 

Parker  Earle,  S 

Stayman's,  No.  i,  P  .. 
Stayman's,  No.  2,  P  ... 
Warfield,   No.  2,  P  .  . 

Wilson,  S 

Windsor  Chief,  P 

Van  Deman,  S 


I  Day. 

2  Days. 

3  Days. 

4  Days. 

5  Days. 

6  Days. 

7  Day 

Percent 

Per  Cent 

Per  Cent 

Per  Cent  Per  Cent  Per  Cent 

PcrCei 

all 

all 

.90 

•75 

.50 

.20 

all 

•95 
all 

.80 

.70 

•30 

.10 

? 

all 

•95 

.85 

.50 

•»5 

•5 

all 

all 

.90 

.65 

.20 

.00 

•0 

all 

all 

•95 

.80 

.40 

•5 

•'a?l 

•J?l 

•5° 
all 

Hi 

.00 

.90 

.00 
.75 

rt :: 

all 

all 

all 

.90 

•75 

.40 

>sB 

all 

all 

all 

all 

.8s 

.60 

.90 

.90 

.85 

.65 

.20 

.00 

C  ^ 

.90 

•75 

.60 

.30 

.cx> 

.00 

all 

.85 

.70 

.40 

.20 

.00 

0  0 

all 

.90 

.80 

.60 

.20 

.00 

S     M 

all 

all 

all 

all 

.90 

•75 

o.-S 

all 

•95 

.8s 

.60 

•25 

.00 

^i^ 

all 

.«5 

.70 

.60 

.10 

.00 

?§ 

all 

■95 

.80 

.65 

.20 

.00 

§-« 

.90 

•75 

.60 

•30 

.€» 

.00 

a- 

all 

all 

.90 

•75 

.50 

•15 

g " 

•95 
all 

.80 

.60 

•30 

.cx> 

.00 

.95 

.85 

.50 

.30 

.00 

0 

all 

all 

.90 

•75 

.40 

.10 

^ 

all 

all 

•95 

.80 

.40 

.10 

all 

all 

.90 

•75 

.50 

.10 

all 

all 

all 

•85 

.70 
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Assuming  in  the  main  the  correctness  of  these  figures,  we 
see  that  under  ordinary  atmospheric  conditions,  by  careful 
handling  and  selection  of  firmest  fruit,  it  is  marketable  only  from 
four  to  five  days  at  most.  As  commonly  handled,  they  will 
perish  much  sooner  than  this.  Thus  the  necessity  of  selecting 
the  firmest  kinds  and  exercising  the  greatest  possible  care  in 
marketing  this  very  perishable  fruit. 

By  comparing  the  tests  of  first  half  of  season  with  those 
of  later  half,  it  is  found  that  the  first  fruit  kept  fully  twenty- 
four  hours  longer.  In  this  case,  some  of  the  late  fruit  was 
finer,  richer,  looked  better  generally,  temperature  about  the 
same,  yet  they  perished  in  much  shorter  time. 

CONDITIONS   OF   KEEPING. 

Packages  ranging  from  air-tight  to  full  exposure  were  tried.. 
When  sealed  air-tight  the  fruit  moulded  in  a  short  time.  Full 
exposure  to  air  and  light  berries  darkened  and  perished  rapidly. 
Best  results  were  obtained  where  the  fruit  was  closed  up  with 
just  enough  ventilation  to  allow  slight  circulation.  The  crates 
ordinarily  used  for  shipping,  closed  up  well  at  the  top,  will  allow 
plenty  of  ventilation  and  keep  out  dust.  Where  refrigerator 
cars  are  used,  small  space  might  be  left  to  advantage  on  the 
sides,  at  the  top  of  crate,  to  allow  the  ready  escape  of  warm 
air. 

PERFECT   BLOOMERS   VS.    IMPERFECT. 

From  comparison  of  twelve  best  Staminate  or  perfect  va- 
rieties with  an  equal  number  of  Pistillates,  found 

1st.  That  Pistillates  nearly  double  Staminates  in  produc- 
tiveness. 

2nd.     Pistillates,  as  a  rule,  are  hardier  and  freer  from  rust. 

3rd.  The  Staminates  average  little  larger,  are  more  uni- 
form and  better  developed. 

4th.     Staminates  are  firmer  and  better  average  keepers. 
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:notes  on  seventeen  of  the  most   promising  varieties. 

Bubach  No,  5  (P.) — ^The  largest  average  berry  we  have; 
bright,  showy,  a' little  soft,  but  firm  as  Crescent.  Plants  large 
and  healthy ;  produced  a  very  large  crop.  The  best  berry  for 
iocal  market  or  home. 

Warfield  No,  2  (P,) — A  new  variety,  promising  to  lead  as 
a  market  variety;  early;  good  size;  dark  color;  firm;  very 
prolific;    makes  plenty  of  strong  plants. 

Haverland  (P.) — Taking  the  whole  season  through,  led 
all  others  as  a  producer ;  large ;  good  flavor ;  ripens  with  Cres- 
cent; in  firmness  about  the  same;  ahead  of  it  in  other  points, 
and  promises  to  take  the  place  of  this  old  standard. 

Cloud's  Seedling  (P.) — This  is  a  popular  Southern  berry, 
•extensively  grown ;  has  lost  somewhat  in  favor.  When  it  strikes 
a  good  season,  no  variety  can  beat  it  for  early  market.  This 
season  it  made  more  early,  firm  fruit  than  any  variety  we  have. 
Medium  size.     Plants  vigorous,  but  little  inclined  to  rust. 

Crescent  (P,) — Has  for  years  been  one  of  the  most  exten- 
sively grown  and  generally  successful  varieties ;  is  now  giving 
away  for  newer  kinds  that  are  larger,  firmer  and  better  flavored. 
Produced  only  fairly  well  here ;   plants  small  but  healthy. 

Crystal  City  (S.) — First  to  ripen ;  considerably  grown  in 
some  parts  of  State ;   soft  and  small ;   consider  it  worthless  here. 

Stayman's  Nos.  i  and  2  (P.) — Introduced  by  Dr.  J.  Stay- 
man,  of  Kansas.  Medium  size  ;  firm;  perfectly  formed  berry; 
bears  heavily  all  through  the  season ;  fine  quality ;  fruit,  after  ripe, 
will  keep  firm  on  vines  several  days.  Large,  strong  plants. 
The  two  are  so  near  alike,   description  will  answer  for  both. 

•Consider  them  quite  valuable. 

* 

Eureka  (P,) — Produces  good  crop  of  large,  showy  berries. 
A  little  soft,  late. 
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Bessie  (P.) — Promises  well;,  early;  good  size  and  firm;: 
plants  were  young;   can't  give  full  report. 

May  King  (S.) — A  few  early  berries;  poor  this  Season. 

Beder  Wood  (S.) — Originator,  Beder  Wood,  Moline,  111. 
Very  prolific ;  fruit  firm ;  bright  plants ;  very  large ;  have  a  ten- 
dency to  stool.  Holds  up  its  fruit  well.  New  variety  of 
promise  as  a  pollen  producer. 

Crawford  (S.) — From  a  number  of  tests  was  found  to  be 
the  best  keeper  and  most  suitable  large  berry  we  have  for  ship- 
ping long  distances.  In  size,  second  to  none  but  Bubach. 
Plants  hardy ;  medium  early.  Consider  it  a  most  valuable  kind 
for  its  good  yield  of  firm  fruit,  and  as  a  fertilizer  for  Pistillates. 

MicheVs  Early  (5.) — Originated  at  Judsonia,  Ark.  Has 
been  experimented  with  extensively,  and  h!as  generally  given 
satisfaction.  Makes  a  great  show  of  early  blossoms;  is  a  good 
pollen  producer  for  early  varieties.  Fruit  very  early,  large, 
pale,  irregular,  little  soft.  Produced  fairly  well  this  season,, 
but  not  equal  to  Pistillates.  A  most  vigorous  grower,  shows  a 
little  tendency  to  rust. 

Captain  Jack  (S,) — This  has  been  largely  used  as  a  fertilizer ; 
produces  a  good  crop  of  small  fruit;  seems  to  hold  up  well,, 
but  think  we  have  better  varieties  to  take  its  place. 

Van  Deman  (S.) — Introduced  by  Jack  C.  Bauer,  Judsonia,. 
Ark.  Promising  new  variety;  sound,  fair  size  fruit;  plenty  of 
blossoms;  not  sufficiently  tested  here  to  report  further;  seems 
successful  elsewhere. 

Hoffman  (S,) — Produces  early  and  late;  large,  very  firm,, 
perfectly  formed  berries ;  one  of  the  most  thoroughly  reliable 
Staminates  grown  in  the  South  for  fruit  or  fertilizing  others. 

Candy's  Pride  (S,) — ^Very  large,  late  variety.     Fruit  plen- 
tiful, firm,  highly  flavored;   valuable  for  late  market. 
Recommend  the  following  list  to  Arkansas  growers: 
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SIX   BEST   PISTILLATES.  SIX    BEST   STAMINATES. 

Bubach  No.  5.  Crawford. 

Warfield  No.  2.  Hoffman. 

Haveland.  Michel's  Early. 

Stayman's  Nos.  i  or  2.  Beder  Wood. 

Cloud's  Seedling.  Van  Deman. 

Crescent.  Captain  Jack. 

Varieties  that  were  failures,  as  far  as  this  locajity  and  sea- 
son's trial  are  concerned: 

Charles  Downing,  Monarch. 

Wilson,  Cumberlain, 

Jessie.  Kentucky. 

Sharpless.  Old  Iron  Clad. 
May  King.     ' 

RASPBERRIES. 

Unfortunately  have  very  few   varieties  of  Raspberries  in 
bearing.     Season  was  favorable;   those  we  have,  yielded   well. 

Marlboro' s. — Red;  very  large  and  prolific;   fruit  showy, 
keeps  well,  early;   extra  for  market. 

Turner. — Red;    old    variety;    makes  a  fair  yield;    good 
quality  but  little  soft;   Marlboro  or  Hansell  better  producers. 

Cuthbert. — Red ;  firm,  fair  size  berry ;  valuable  late  variety ; 
vines  little  unhealthy. 

Hansell. — Red;   earlier  than  Cuthbert;   as  far  as  tested, 
appears  healthy  and  prolific. 

Schaffer's  Hybrid, — Large  purple  fruit;  heavy  vine;  made 
very  little  fruit. 

G^^gS' — Black;   medium  size,  prolific,    valuable  variety; 
plants  strong. 

Ohio. — Black.     This   is  one  cf  the  best  varieties  of  the 
blacks  for  market  or  home ;   earlier  than  Gregg ;  some  larger. 
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Royal  Church, — Red ;  a  promising  new  variety  from  Ohio ; 
grows  well;  plants  young;  have  not  tried  it  sufficiently  to  give 
«in  opinion. 

Marlboro,  Hansell,  Ohio  and  Gregg  considered  best  on 
our  list. 

PLUMS. 

Have  quite  a  list  of  plums  on  the  Experiment  Station 
grounds.     Many  are  young  and  have  not  fruited  yet. 

Botankio,  Kelsey,  Ogon  and  Botan,  Japanese  varieties; 
planted  in  1888.  They  all  set  some  fruit  this  season,  but  none 
developed ;  suffered  more  from  attack  of  curculio  than  native 
varieties. 

European  Plums, — The  only  trouble  in  raising  these  fine 
table  plums  here  seems  to  be  the  curculio.  If  we  can  get  rid 
of  jt  by  use  of  poisons,  I  believe  we  can  equal  any  country  in 
the  production  of  this  fruit.  Trees  are  healthy  and  make  a 
splendid  growth.  A  tree  of  the  Shropshire  Damson  in  a  neigh- 
boring orchard,  produced  several  bunches  of  very  best  plums, 
that  brought  $1.75  per  bushel  in  Kansas  City  market. 

Russian  No,  j,  developed  some  good  fruit. 

Bavay's  Green  Gage  made  a  splendid  yield.  Curculio 
made  his  scar,  but  healed  over  very  well. 

Wild  Goose, — From  the  native  Prunus  Chicasa  stock. 
Produced  a  heavy  crop  of  splendid  fruit  trees  averaged  about 
three  bushels  each.  Did  not  seem  to  be  injured  in  the  least 
by  curculio.  Should  be  grafted  or  budded.  When  on  its  own 
root  produces  too  many  suckers.  Fruit  always  finds  a  ready 
market.     Ripens  in  July. 

Desota. — Made  a  heavy  yield  of  fair  size  yellow  plums; 
more  delicate  flavor  than  Wild  Goose.     Free,  healthy. 

Maquoketa, — A  new  variety  orignated  in  Iowa.  Planted 
in  spring  of  '88.  Made  a  very  large  crop  second  year  after 
planting.  This  season's  yield  was  very  large;  showy  red  deli- 
cious fruit;   month  later  than  Wild  Goose;  withstands  the  cur- 


culio  perfectly.      Consider  it  the  most  valuable  native  variety  in 
our  orchard. 

Blackman, —  Makes  a  beautiful  tree;  produces  no  fruit. 
Have  observed  it  in  several  orchards  and  learn  it  has  never 
fruited,  although  we  have  trees  five  or  six  years  old. 

LE  CONTE  AND  KEIFFER  PEARS. 

Pear  orchards  have  so  often  been  swept  away  by  the  dis- 
ease known  as  * 'blight,"  that  it  has  become  a  question  with 
Horticulturists  if  they  can  afford  to  plant  large  orchards  of  this 
fruit.  As  a  consequence,  supply  is  limited  and  prices  generally 
high  for  good  fall  pears. 

When  Le  Conte  was  introduced  under  the  claim  of  being 
* 'blight  proof"  it  was  planted  far  and  wide  over  the  couj 
Experience  has  shown  that  it  suffers  almost  as  much  i 
as  the  Bartlett  and  has  other  bad  habits.  La  an  orchard*| 
one-half  in  Keiffers,  one-half  in  Le  Conies  that  arc  v\ow\ 
six  years  old,  Le  Contes  have  started  out  too  early  and 
been  killed  past  two  seasons.  The  Keiffers  were  ur 
made  splendid  yield*^  of  large  showy  fruit  that  will  keep  ^ 
the  winter  months.  Fruit  is  good  when  well  ripe  and  will  always 
sell.  There  is  less  blight  on  the  Keiffers  than  on  the  Le  Contes, 
Trees  are  healthy;  commence  bearing  early  after  planting. 
Think  this  variety  is  going  to  prove  valuable  to  Arkansas 
growers.     Le  Contes  have  failed  so  far  to  give  satisfaction. 
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Fayetteville,  Ark 


)TATION,  1 

,  Feb.  I,  1892.  J 


To  His  Excellency,  JAMES  P,  EAGLE, 

Governor  of  Arkansas: 

Sir — 

I  have  the  honor  to  transmit  to  you  herewith  the  Fourth 

Annual    Report  of  the  Arkansas   Agricultural    Experiment 

Station. 

Most  respectfully,  your  obedient  servant, 

R.  L.  Bennett, 

Director. 
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BOARD  OK  TRUSTEteS. 

His  Excellency,  James  P.  Eagle,  President. 
Hon.  \V.  B.  Welch,  M.  D.,  Hon.  W.  H.  Langford, 

Hon.  J.  T.  Henderson,  Hon.  James  Mitchell, 

Hon.  B.  C.  Black,  Hon.  H.  G.  Bunn. 

J.  L.  Cravens,  Secretary  and  Treasurer. 
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OFFICERS 


AGRICULTURAL  EXPERIMENT  STATION. 


BOARD   OK   CONTROL. 


COMMITTEE  OF  TRUSTEES  OJ^  AGRICULTURE: 

flOD.  1.  T.  Henderson.     Hon.  ¥.  H.  Langlord.     Hon.  B.  C.  Black. 


OFFICERS  OF  THE  STATION: 

R.L.Bennett,  -         -         Director  and  Agriculturist. 

G.  L.  Teller,*  -.      -        -        -        -          Chemist. 

R.  R.  DINWIDDIE,        -         -         -         .  Veterinarian. 

J.  T.  Stinson,  -         -         -         -           Horticulturist. 

C.  L.  Newman,  -      Assistant  Agriculturist  at  Pine  Bluff. 

Geo.  B.  Irby,  -           Assistant  Agriculturist  at  Newport. 

F.  W.  KiLLEN,  -         -         -         -          Assistant  Chemist. 

•Prof.  Teller  records  Meterological  Observations. 
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FINANCIAL  REPORT 
AGRICULTURAL  EXPERIMENT  STATION 

OR    THE 

INDUSTRIAL  UNIVERSITY  OF  ARKANSAS. 

In  Account  with  the  United  States  Appropriation. 

1891.  DR. 

To  Receipts  from  the  Treasurer  of  the  United 
States   as   per  Appropriation   for   the   year 


ending  June  30th,  189 1,    - 

- 

- 

$15,000.00 

1891.                                          CR. 

JUNB   30TH 

By  Salaries, 

- 

$8,006.87 

By  Labor, 

- 

1,013.2s 

By  Sundries, 

- 

674.5s 

By  Technical  Apparatus, 

- 

289.88 

By  Chemicals,     - 

- 

311.49 

By  Seeds  and  Trees,     - 

- 

184.26 

By  Library, 

- 

17.90 

By  Implements,  Machinery 

and 

repairs  for  the  same, 

- 

52.35 

By  Feed, 

- 

1,274.46 

By  Freight  and  Express, 

- 

161.30 

V 

By  Newport  Station, 

- 

1,878.06 

By  Pine  Bluf!  Station, 

- 

967.57 

By  Stock, 

- 

209.36 

By  Printing, 

- 

249.20 

By  Travel, 

422.31 

$15,712.81 

Excess  of  Expenditures  over  Receipts,  -         $      712.81 

The  foregoing  Statement  is  taken  from  the  books  of  the 
Experiment  Station.  ^    L.  Bennett, 

Director. 
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REPORT  OF  DIRECTOR  AMD  A6RIG0LTURIST. 


R.  L.  BENNETT. 


Experiments  and  other  work  of  the  Experiment  Station 
suffered  very  much  during  the  fiscal  year  by  the  many 
changes  that  took  place  in  the  station  staff  at  different  times 
throughout  the  year.  At  its  close  there  remained  only  two 
members  of  the  full  staff  at  the  beginning.  Other  men  were 
appointed  as  fast  as  possible  to  fill  the  vacancies,  but  notwith- 
standing, the  progress  of  the  work  was  interrupted  a  great 
deal  and  much  of  the  work  begun  was  never  completed  while 
the  lateness  of  the  season  prevented  to  a  large  extent  those 
who  came  from  beginning  new  work,  therefore,  as  might  be 
expected,  the  amount  of  work  completed  during  the  year  is  not 
very  extensive,  however,  some  good  work  was  accomplished. 

I  entered  upon  the  duties  of  director  the  6th  of  July, 
1 89 1,  at  the  close  of  this  fiscal  year,  hence  the  operations 
covered  by  this  report  antedate  my  appointment  as  directoip. 
The  third  annual  report  for  1890  was  not  arranged  for  print 
until  in  the  spring  of  1891,  when  all  data  of  experiments 
were  collected  and  published  in  the  third  report  as  a  matter 
of  economy.  Part  of  the  experiments  so  included  would 
have  been  the  material  for  bulletins  for  this  year,  and  a  brief 
resume  is  given  of  the  same  under  the  departments  in  the 
succeeding  pages.  The  third  report  was  distributed  to  the 
general  public. 

AGRICULTURAL   DEPARTMENT. 

A  feeding  experiment  with  steers  was  conducted,  the 
chief  object  of  which  was  to  determine  the  effects,  if  any,  of 
cotton  seed  products  variously  combined  upon  the  flesh  and 
fat  when  used  for  fattening  purposes.  The  rations  were  the 
same  throughout  the  trial  and  their  relative  feeding  values 
with  their  cost  per  pound  gain  were  determined.  There 
were  not  detected  through  the  usual  manner  of  manipulatfng 
beef  any  deti;imental  effects  from  feeding  cotton  seed  pro- 
ducts. Other  work,  begun  at  an  earlier  date,  was  completed 
with  grass,  sweet  potatoes,  field  peas,  etc. 
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VETERINARIAN'S  REPORT. 


R.   L.  Benneit: 

Sir — The  following  is  a  synopsis  of  the  work  done 
during  the  past  fiscal  year  in  the  Veterinary  Department  of 
the  Experiment  Station: 

During  the  summer  my  time  was  occupied  witb  field 
and  laboratory  studies  of  the  disease  of  cattle  known  as 
Southern  or  Acclimating  Fever.  These  were  conducted  chiefly 
at  Little  Rock,  but  also  at  Helena  and  Fayetteville. 

Tests  were  made  of  various  substances  supposed  to  be 
concerned  in  the  causation  and  spread  of  this  disease. 

The  results  of  the  tests  of  preventive  inoculation,  be- 
gun in  the  previous  year,  were  also  noted. 

I  have  also  made  an  effort  to  determine  the  extent  of  infec- 
tion of  pastures,  and  the  annual  amount  of  loss  to  cattle  owners 
in  the  State  from  this  cause.  On  these  last  questions  sufficient 
data  has  not  yet  been  obtained  to  warrant  its  publication. 

The  details  of  the  investigations  above  referred  to  are 
included  in  the  third  annual  report  of  this  Station.  (Vet- 
erinarian's report.) 

An  investigation  was  also  undertaken  and  completed  of 
a  skin  disease  of  cattle  of  extensive  occurrence  in  this  State, 
commonly  known  as  "White  Scab.*' 

I  succeeded  in  proving  its  contagious  nature  and  estab- 
lished its  identity  with  Ringworm.  Its  nature,  treatment  and 
prevention  are  detailed  in  Bulletin  No.  i6  of  this  Station. 

Besides  attending  to  a  considerable  correspondence  on 
diseases  of  live  stock  in  the  State,  of  more  or  less  importance, 
I  have,  when  called  upon,  and  when  the  occasion  seemed  to 
require  it,  visited  the  localities  where  outbreaks  of  contagious 
or' infectious  animal  diseases  prevailed  and  advised  the  neces- 
sary measures  to  be  adopted  for  their  suppression. 

Respectfully, 

R.    R.    DiNWIDPIE. 
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Director   of   the   Arkansas   Agricultural   Experi- 
ment Station: 

Sir — Upon  taking  charge  of  the  work  here,  the  20th 
day  of  September,  1890,  there  were  turned  over  to  me  by 
Prof.  C.  B.  Collingwood  the  results  of  the  analysis  of  a  large 
number  of  grasses  and  such  of  the  work  on  sorghum  as  had 
been  done  up  to  that  date.  A  brief  report  of  the  work  of 
the  department  up  to  July  i,  1 891,  is  given  below. 

Respectfully,         Geo.  L.  Teller. 

analysis  of  grasses. 

This  work  was  undertaken  and  performed  by  Prof.  Col- 
lingwood and  Mr.  G.  A.  Humphreys.  It  consists  of  the 
analysis  of  about  thirty  specimens  of  Arkansas  grasses,  of 
different  varieties  and  at  different  stages  of  growth.  Believ- 
ing that  the  purpose  of  the  Station  can  be  best  served  by 
publishing  the  results  in  connection  with  other  work,  they 
will  be  reserved  for  a  future  bulletin,  in  which  they  will  be 
printed  in  full,  with  due  credit  to  the   parties  who  did   the 

work. 

sorghum  and  sugar  beets. 

The  work  on  sorghum  comprises  the  complete  analysis 
of  352  samples  of  juice  and  a  partial  analysis  of  225  others. 
It  was  begun  and  about  one-third  completed  under  the  direc- 
tions of  Prof.  Collingwood.  It  may  be  divided  under  three 
heads : 

I .  T/ie  Effect  of  Fertilizers  upon  per  ceut  of  Sucrose  or 
Cane  Sugar. — To  study  this  point,  forty  plots,  comprising 
one-fiftieth  of  an  acre  each,  were  planted  with  seed  of  Early 
Orange  Sorghum.     Three  of  the  plots  were  left  without  fer- 

[13] 


tilizers.  The  remainder  of  the  plots i  were  treated  with  dif- 
ferent amounts  of  one  or  all  of  the  following:  Kainit,  acid 
phosphate  and  cotton  seed  meal.  These  were  scattered 
broadcast  over  the  plots  immediately  after  planting  the  seed. 
The  work  of  analysis,  beginning  September  3rd,  was 
carried  on  after  the  canes  were  ripe.  Seven  complete  series 
of  analyses  were  made.  The  indications  from  this  work,  and 
from  similar  work  carried  on  during  the  previous  year,  are 
strongly  in  favor  of  the  conclusion :  That  the  application  of 
kainit  had  a  beneficial  influence  upon  the  amount  of  sugar  in 
the  canes  and  juice. 

2.  Comparison  of  Different  Varieties  of  Sorghum. — 
Eighteen  plots  were  planted  with  different  varieties  of  seed 
sent  from  Washington.  Four  series  of  analyses  were  made 
of  the  juice  of  these  canes.  The  average  polarization  of  the 
juice  from  each  variety  was  more  than  fourteen  per  cent  of 
sugar.  Of  the  six  varieties,  the  juice  of  which  showed  more 
than  fifteen  per  cent  of  sugar,  all  but  one  were  said  to  be 
crosses.  The  same  varieties  show  a  relatively  high  purity 
co-efficient. 

3.  Analyses  of  Juices  as  an  Index  to  the  Selection  of 
Seed. — For  this  purpose  partial  analyses  were  made  of  the 
juices  from  227  single  canes.  The  object  in  view  was  to  se- 
lect, for  planting,  seed  from  those  canes  richest  in  sugar.  By 
so  doing,  it  is  hoped  to  secure,  in  time,  canes  of  a  better 
quality  than  those  we  have  at  present. 

Sugar  Beets. — During  the  summer  of  1890,  there  were 
grown  upon  the  University  farm  thirty  plots  of  beets  of  one- 
fiftieth  acre  each.  The  soil  is  a  somewhat  heavy  clay  loam 
with  clay  subsoil.  The  plots  grew  fourteen  different  varie- 
ties. The  Imperial  Sugar  Beet  was  grown  on  several  plots, 
with  and  without  fertilizers.  In  October  the  beets  were  dug, 
topped,  weighed  and  samples  selected  for  analysis.  In  only 
one  case  was  the  amount  of  sugar  in  the  juice  found  to  be 
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above  nine  per  cent,  whereas,  the  same  varieties  of  beets 
grown  in  other  localities  frequently  yielded  a  juice  polarizing 
from  fourteen  to  eighteen  per  cent.  The  White  Imperial 
variety  yielded  a  juice  polarizing  11.8  per  cent  of  sucrose. 

OTHER   CHEMICAL   WORK   COMPLETED. 

The  tubers  of  nine  different  varieties  of  sweet  pota\oes, 
grown  at  Newport  in  1890,  were  analyzed  as  were  also  the 
vines  of  two  of  them.  During  the  winter  the  milk  of  two 
cows,  spayed  a  year  before,  were  analyzed  night  and  morn- 
ing for  a  week.  Analyses  were  made  of  nine  samples  of 
feed  used  in  the  feeding  experiment  at  Newport.  The  melt- 
ing points  were  also  determined  of  the  tallows  of  the  eleven 
animals  fed  in  the  same  experiment.  Analyses  were  also 
made  of  six  samples  of  fertilizers  and  some  other  miscellane- 
ous matter. 

Detailed  results  of  most  of  the  above  work  have  been 
published  in  connection  with  the  third  annual  report  of  this 
Station. 

In  addition  to  the  above  work,  a  considerable  time  has 
been  spent  in  the  study  of  methods  of  analysis  in  co-opera- 
tion with  committees  of  the  Association  of  Official  Agricultural 
Chemists. 

WORK    IN    PROGRESS. 

Believing  that  a  continuous  record  of  the  weather  is  im- 
portant in  connection  with  much  of  the  work  of  the  Station 
and  a  matter  of  interest  generally,  a  set  of  instruments  has 
been  secured,  a  suitable  shelter  erected,  and  observations  are 
now  taken  three  times  daily  upon  the  precipitation,  humidity, 
temperature,  wind,  clouds,  etc.  Monthly  returns  are  made 
to  the  Chief  of  the  State  Weather  Bureau  at  Little  Rock,  and 
a  copy  of  the  record  kept  on  file  for  future  reference,  and, 
perhaps,  publication. 

[15]- 


The  other  work  now  in  progress,  under  charge  of  the 
department,  may  be  summarized  under  the  following  heads: 

1.  A  further  study  of  the  improvement  of  sorghum  by 
the  selection  of  seed. 

2.  Relative  composition  of  sweet  potatoes  grown  from 
the  same  seed  at  Fayetteville,  Newport  and  Pine  Bluff,  with 
special  reference  to  their  sugar  contents. 

3.  Pot  experiments  to  study  certain  problems  con- 
nected with  the  relatip'vo^  nitrogen  to  growing  plants. 

4.  Plot  experimt.  *o  study  the  relative  fertilizing 
and  feeding  value  of  cow  peas  at  different  stages  of  growth. 

It  is  expected  that  detailed  plans  of  such  of  these  exper- 
iments as  results  seem  to  warrant  will  be  published  in  due 
time. 
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[Note. — ^Thc  cotton  experiments  and  notes  contained  in  this  Bulletin 
-were  completed  last  year  and  are  only  a  small  part  of  experiments  being  con- 
ducted with  cotton,  the  results  of  which  will  be  published  this  winter  after 
repeating  the  exjJeriments  this  year.  The  yield  of  the  experiments  given 
herein  are  small,  due  to  the  late  planting  and  the  unfavorableness  of  the  early 
season.] 

COTTON  SEED   FOR  FERTILIZING  VERSUS  SELLING   SEED. 

This  is  an  exceedingly  important  question  to  farmers  and 
one  which  very  few  have  ever  considered.  What  a  farmer 
receives  for  his  seed  depends  upon  his  location  and  accessi- 
bility to  market.  At  small  towns,  or  towns  without  oil  mills, 
the  price  paid  for  seed  is  about  $6.50  per  ton  delivered  and 
frequently  less.  Now,  the  experiment  was  planned  to  ascer- 
tain if  it  is  not  mpre  profitable  to  use  the  seed  as  a  fertilizer 
than  to  sell  them  delivered  at  $6.50  per  ton  in  the  market. 
So  500  pounds  of  seed  were  bought  and  rotted,  then  applied 
on  one  acre  in  the  drill  at  the  time  of  preparing  the  soil  for 
cotton ;  another  acre  was  treated  similarly  in  every  respect 
without  an  application  of  seed,  the  results  are  shown  in  the 
subjoined  table. 


Appucation. 


Cost  of  Seed 


t 


M^ 


Value  of  In- 
crease at  6 
cents  per 
pouno. 


Profit. 


500  seed.. 
Nothing ... 


$1.62 


949 
699 


250 


$5-55 


$3-93 


From  the  use  of  the  500  pounds  of  seed  per  acre,  cost- 
ing $1.62   at  the  rate  of  $6.50  per  ton,  the  profit  is  $3.93, 
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or,  in  other  words,  if  a  ton  of  seed  costing  $6.50  had  beea 
applied  to  four  acres  at  50O  pounds  per  acre  the  profit  would 
have  been  $15.72,  that  is,  the  increase  in  yield  of  cotton  on 
the  four  acres  would  have  been  sufficient  to  pay  $6.50  per 
ton  for  the  seed  and  a  profit  remaining  of  $15.72.  The 
above  experiment  may  be  relied  upon  as  correct  as  it  was 
checked  by  another.  It  is  reasonable  to  suppose  the  fuH  fer- 
tilizing value  of  the  seed  was  not  consumed  by  this  crop,  so- 
its  influence  may  be  felt  another  year.  That  will  be  ascer- 
tained this  year.  The  two  plats  will  be  planted  to  cotton^ 
again  without  fertilizing  with  seed.  From  the  experiment, 
any  farmer  that  grows  cotton  and  sells  his  seed,  and  if  his 
land  is  not  too  rich  already,  may  estimate  his  loss.  The  fer- 
tilizing value  of  cotton  seed  is  admitted  by  every  one;  they 
are  equally  good  for  corn  as  cotton,  wheat,  oats,  etc.  A 
few  soils  may  not  produce  the  increase  shown  by  this  exper- 
iment, while  others  will  produce  more.  The  Station  soil  is  a 
sandy  loam  with  a  poor  sub-soil  of  yellow  clay.  The  valua- 
ble fertilizing  ingredients,  Acid  Phosphate,  Potash  and  Nitro- 
gen, when  estimated  by  the  Commercial  fertilizer  tariff  as 
other  fertilizers,  a  ton  of  seed  is  worth  about  $15.00,  or,  if 
those  ingredients  were  bought  in  the  market  in  the  same 
quantity  as  they  exist  in  a  ton  of  seed,  they  would  cost 
$15.00,  so  if  farmers  could  receive  more  than  $15.00  a  ton 
for  their  cotton  seed  they  could  then  afford  to  sell  them  and 
buy  a  good  Commercial  fertilizer  to  replace  the  plant  food 
removed  in  the  seed. 

COTTON  SEED  AS   A   FERTILIZER   VERSUS   COTTON   SEED 
MEAL  WHEN  COST  IS  CONSIDERED. 

Farmers  are  advised  to  sell  their  cotton  seed  and  buy 
cotton  seed  meal  for  fertilizing,  and  as  a  farmer's  location 
and  accessibility  to  oil  mills  determine  the  price  of  his  seed 
as  well  as  the  meal,  it  would  be  folly  for  him  to  do  s5,  only 
in  exceptional  cases,  so  long  as  the  disparity  that  now  exists 
between  the  price  of  seed  and  cotton  meal.  The  oil  con- 
tained in  the  seed  is  of  no  value  as  a  fertilizer.  The  average 
market  price  of  seed  per  ton  delivered  in  Newport  at  the 
railroad   is  $6.50,   and  the  same  at  other  similarly  situated 


points,  while  meal  is  worth  $20.00  per  ton.  To  ascertain 
the  corresponding  results  by  using  the  two  as  a  fertilizer  on 
•cotton,  an  experiment  was  planned;  three  similar  plats  were 
selected  and  seed  applied  to  one  and  meal  to  the  other,  both 
at  the  rate  of  five  hundred  pounds  to  the  acre ;  the  treat- 
ment of  the  three  plats  was  similar  in  all  other  respects. 
The  subjoined  table  shows  results  and  requires  no  expla- 
aiation : 


1 

J 

Amount  Cotton 
Produced 
per  acre. 

H 
(A 

Value   of    In- 
crease of  Cotton 
6  cents  per 
Pound. 

1 

5<» 
<:.  S.  meal. 

$5.00 

1 199 

400 

$8.90 

$3.90 

500 
Cotton  seed. 

$r.62 

949 

250 

$5-55 

$3-93 

In  the  event  the  profit  from  the  use  of  cotton  meal  had 
•slightly  exceeded  the  profit  from  the  seed,  farmers  can  afford 
to  buy  cotton  seed  for  fertilizing  when  they  cannot  buy  cot- 
ton seed  meal,  because  of  the  difference  in  the  cost  of  the 
two.  If  the  two  were  applied  to  soil  at  the  same  rate  as  in 
the  experiment,  it  would  cost  $1.62  per  acre  for  seed,  and 
$5.00  per  acre  for  meal,  or  to  make  the  difference  more  ap- 
parent, to  fertilize  fifty  acres  with  seed  at  the  rate  of  five 
hundred  pounds  per  acre,  the  cost  would  be  $81.00.  The 
<neal  for  fifty  acres  would  cost  $250. 

ROTATION  EXPERIMENT. 


A  system  of  rotation  was  begun  at  Newport  to  ascer- 
tain if  the  worn  cotton  and  corn  land  could  not  be  improved 
without  the  use  of  any  kind  of  manures,  and  at  the  same 
time  yield  a  profit.  The  plants  used  in  the  experiment  are 
<:otton,  corn  field  peas  and  barley.  This  is  the  second  year 
of  the  rotation,  and  the  results  of  both  years  are  given  as  fol- 
lows: 
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FIRST  YEAR,  ACRE  TLATS. 


No.  Plat*. 

Kind  of  Plants  and  Method  of  Treatment. 

Net  Profits* 

I 
2 

3 

Cotton 

Field  peas ;  value  peas  picked,  pea-vines  turned  under 
and  barley  sown  in  fall ~ 

Field  peas,  peas  picked!  value  of  pea-vines  allowed  to 
remain  on  soil  through  winter./ - 

$  8.00 
$30.00^ 
$30.oa 

SECOND  YEAR. 


I 

Cotton - -- 

$5.96. 

2* 

Barley,  cut  1,500  pounds,  value  $5.00. 
cotton 

Planted  in 

3 

Cotton 

$11.25: 

*  Omitted  because  of  error. 

By  a  study  of  the  table  it  will  be  seen  that  in  the  first 
year  there  was  no  loss  by  growing  peas  for  sale,  as  compared 
with  cotton  valued  at  eight  cents  for  both  years.  Peas  com- 
mand a  high  price  for  planting  purposes,  though  they  would 
have  yielded  a  profit  equal  to  the  cotton  if  they  had  beei> 
sold  for  half  the  price,  and  at  that  price  they  would  have  beeft 
cheaper  and  better  than  corn  for  stock. 

In  the  second  year  the  soil  was  so  much  increased  id 
fertility  where  peas  were  grown,  plat  3,  as  to  almost  double 
the  yield  of  plat  i,  where  cotton  had  grown  two  years.  The 
experiment  will  be  continued  and  fesults  reported  from  time 
to  time.  Thus  far  the  experiment  is  valuable  in  showing  that 
soils  can  be  improved  without  manures,  and  without  any 
diminution  of  profits.  It  further  demonstrates  the  value  of 
the  field  pea  as  a  farm  plant.  It  is,  in  fact,  valuable  as  a 
fertilizer  for  all  crops. 

SOIL  ANALYSIS  WITH  FERTILIZERS. 

This  experiment  was  performed  in  part  and  is  givefl 
below.  The  object  of  such  experiments  is  to  determine  the 
needs  of  soils,  and  affords  interesting  study  of  the  effects  of 
fertilizers.  This  method  is  the  only  practically  reliable  one 
to  determine  the  needs  of  soils  and  can  be  done  on  every  iarm 


by  every  farmer  at  an  exceedingly  small  cost  and  should  be 
done  whenever  Commercial  fertilizers  are  to  be  used.     Ex- 
perience as  well  as  experiment  has  demonstrated  that  soils 
vary  in  their  capacity  to  supply  plant  food,  soils  are  deficient 
in  different  ingredients  of  plant  food,  and  the  manner  of  de- 
termining what  ingredients  are  deficient  and  what  are  abund- 
ant is  by  asking  the  soil  the  question  by  applying  certain 
fertilizers   and    getting   the    reply   in   the   crops   produced. 
Fertilizers  are  applied  to  soils  to  supply  plant  food.     The 
ingredients  that  are  usually  necessary  to  supply  to  soils  and 
which  are  less   abundant  than  others,  are  Potash,  Nitrogen, 
Phosphoric  Acid,  Lime  and  Sulphuric  Acid.     The  first  three 
are  the  most  important  ingredients  of  our  Commercial  fertil- 
izers,  the  latter  two  are  usually  supplied  as  Land  plaster  or 
Gypsum.     Plants  vary  greatly  in  their  capacity  to  procure 
plant  food  from  the  soil,  therefore  the  fertilizers  to  be  used 
will  depend  upon  the  plant  and  the  experiment  will  suffice 
only  for  that  plant  and  that  soil.     The  experiment  should  be 
repeated ;  one  year  will  not  be  exactly  sufficient  to  determine 
perfectly   reliable  results.      Before   purchasing    Commercial 
fertilizers  the  natural  resources,  of  the  soil  should  be  developed 
to  their  fullest  extent.     Sometimes  soils  contain  an  abundant 
supply  of  plant  food  and  still  fail  to  produce  good  crops 
because  of  the  need  of  proper  tillage  and  treatment.     Fertil- 
izers, particularly  Plaster,   exert  a  beneficial  effect  indirectly 
on  some  soils  by  improving  its  mechanical  condition  and  not 
by  the  direct  supply  of  additional  plant  food.     Only  when 
all  the  manures  on  the  farm  are  insufficient  to  supply  the 
crops  with  plant  food  should  Commercial  fertilizers  be  bought 
and  then  it  becomes  essential  to  know  what  fertilizers  are 
needed  on  a  certain  soil  for  a  certain  crop,  hence  the  import- 
ance of  the  soil  analysis  with  the  fertilizers  themselves.     A 
soil  may  contain  all  three  of  the  more  important  ingredients 
or  only  two  or  even  one  in  sufficient  or  partially  sufficient 
quantities  in  an  available  condition  for  the  plants'  use,  there- 
fore, in  applying  a  fertilizer,  it  would  be  unwise  to  apply  all 
the  ingredients  unless  it  is  known  that  all  are  needed,  only 
one  might  be  necessary,  so  in  supplying  that  one  it  should  be 
procured  in  the  cheapest  and  best  form.   In  making  soil  tests 
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several  precautions  are  to  be  carefully  observed ;  first,  the 
soil  used  must  be  of  uniform  fertility  and  a  fair  representative 
of  the  field,  the  piece  should  be  laid  off  in  plats  of  about 
^  acre  each  with  a  distance  of  3  feet  or  more  between,  so 
as  to  prevent  the  plants  in  one  plat  from  feeding  on  the  fer- 
tilizers in  the  adjoining  one.  They  should  be  rather  short 
than  too  long  and  when  laid  off  in  rows  each  plat  should  have 
the  same  number.  The  product  of  the  two  outside  rows 
should  not  be  harvested  nor  estimated  with  that  of  the  inside 
ones  so  as  to  avoid  external  influences.  The  same  number 
of  plants  should  be  on  each  plat  and  evenly  distributed  over 
them.  Extreme  care  must  be  observed  in  every  detail 
throughout  the  experiment  in  planting,  cultivating  and  in 
weighing  the  product  or  inaccurate  results  will  be  obtained. 
The  following  experiment  will  illustrate  the  question  of  soil 
test;  it  was  conducted  at  Newport,  partly  for  soil  test  and 
for  another  purpose.  A  complete  plan  of  soil  test  is  given 
subsequently.  ^  acre  was  the  size  of  plats  used  and  were 
computed  to  acres  as  shown  in  the  table;  the  cotton  was 
planted  very  late  at  an  unfavorable  season,  hence  the  small 
amount  produced  per  acre;  many  bolls  failed  to  mature  and 
open  on  the  Potash  plat  and  the  plants  on  that  plat  retained 
their  foliage  and  continued  to  grow  until  frost. 


Amount   S«ed 
FERTILIZERS.  tiluers  per  |   ^^J^JS" 

aac 


Nitrogen  furnished  by  Cotton  Seed  Meal- 
Potash  furnished  by  Kainit 

Acid  Phosphate 

Nothing 


From  the  table  it  is  seen  that  the  Nitrogen  as  furnished 
by  the  Cotton  Seed  Meal  produced  an  increase  of  400  pounds. 
The  500  pounds  of  Cotton  Seed  Meal  contained  about  7 
pounds  of  Potash  and  about  17  pounds  of  Acid  Phosphate, 
so  they  might  have  partly  aided  conjointly  the  Nitrogen  to 
produce  the  increase,  though  the  increase  exceeds  so  far  the 
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other  two  ingredients  used  alone  that  a  conclusion  that 
Nitrogen  is  the  most  necessary  ingredient  would  not  be  far 
wrong. 

The  Cotton  Seed  Meal  or  Nitrogen  application  produced 
a  considerable  increase  over  the  other  two  fertilizers,  so 
a  conclusion  is  reasonable  that  Nitrogen  is  more  necessary  for 
Cotton  on  the  Station  soil  than  either  Potash  or  Acid  Phos- 
phate, or  that  the  Station  soil  is  more  deficient  in  Nitrogen 
than  Potash  or  Acid  Phosphate,  so  far  as  Cotton  is  able 
to  obtain  it,  under  the  cultivation  and  treatment  given  it. 

As  before  noted,  the  productions  are  far  short  of  what 
they  should  have  been,  hence  the  profit  from  the  use  of  the 
Cotton  Seed  Meal  is  not  so  large  as  it  would  otherwise  have 
been,  while  there  is  a  loss  from  the  use  of  Potash  and  a 
greater  loss  from  the  use  of  Acid  Phosphate.  If  the  Cotton 
could  have  been  planted  earlier  the  yield  from  the  Potash 
plat  would  have  been  sufficiently  better  to  have  made  a  small 
profit.  From  the  experiment,  we  might  say  for  the  Station 
soil  for  Cotton,  an  application  of  500  pounds  of  Cotton  Seed 
Meal  and  100  pounds  of  Kainit  would  be  a  good  fertilizer. 
Sometimes  a  combination  of  two  or  the  three  elements  will 
make  an  increase,  but  when  used  singly,  on  the  same  soil, 
they  will  not. 

The  proper  fertilizers  to  use  in  soil-tests  are  those  that 
will  furnish  the  ingredients  singly  and  in  as  near  a  pure  form 
as  possible  and  their  per  cent  known  of  the  material  sought, 
they  can  be  had  readily  on  the  market. 

Nitrate  of  Soda,  containing  sixteen  per  cent  of  Nitro- 
gen; Super-Phosphate  or  dissolved  Bone-Black,  containing 
about  sixteen  per  cent  of  Phosphoric  Acid ;  Kainit,  contain- 
ing about  fifteen  per  cent  of  Potash ;  Plaster  or  Gypsum  of  a 
high  grade.  They  are  applied  to  the  plats  singly,  then  two 
by  two,  and  all  three  together,  as  indicated  in  the  subjoined 
table,  with  the  proper  amounts  to  apply  of  each : 

Nitrate  of  Soda,  9  lb«...^  ""//./."VVVV////""/.r//lV//..  "^^^^^^^  >  Nitrogen. 


lO 


Kainit,  i8  pounds < VPoiash. 


1 

ea  Done-oiacK,  i | 

unds. < V 

of  Soda,  9  Iba...  I 

Kainh,  x8  pounds ] fKainiL 


''!T^rr"''''!{z:zi:z;z::-zErE:::I:::- 

»te  of  Soda,  o  llM     1 (Nitrogen. 


Nitrate 


Nitrate  of  Soda,  9  lbs..]   IXitroeen. 

Kainlt,  18  pounds. | [Potash. 


Nitrate  of  Soda.  9  lbs..] (k^^Sl, 

Kainlt. x8 pounds [;.;;;;;;; ;; ;;:; ;" ;; ; J '***"«*^ 

i^»-'"p-°<^ J:::::::::.:::::::.:::-.::::::::::.:.:::.:.:::.:::::.:::;:::::-^ 


Nothinsr < ^Nothing. 


COMPARATIVE  VALUE  OF  VARIETIES. 

There  are  many  so-called  varieties  of  cotton,  and  more 
are  being  added  annually  to  the  already  extended  list ;  some 
few  have  special  merits  of  value,  while  a  majority  are  con- 
spicuous for  their  total  absence.  This  latter  point  is  clearly 
brought  out  in  the  results  obtained  by  repeating  the  test 
with  the  same  variety,  though  the  same  is  more  completely 
demonstrated  whei\  the  results  of  tests  of  the  same  varieties 
by  different  Stations  are  compared,  as  may  be  seen  from  the 
following  tables,  given  for  that  purpose.  They  were  taken 
and  arranged  from  variety  tests  made  by  different  Experi- 
ment Stations  of  the  respective  States  as  given.  The  vari- 
eties are  arranged  in  the  tables  according  to  their  production 
of  lint  per  acre,  the  highest  ranking  first  in  each  table,  the 
lowest  taking  last  place.  All  the  tables  contain  the  same 
varieties,  except  two  or  three  which  were  absent  from  the 
varieties  tested. 
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TEST  OP  VARIETIES  BY  ARKANSAS  STATION.— Table  x. 


VARIETIES. 


1 

I 

heo 

w 

& 

1049 

32.44 

965 

34.46 

ai 

34.33 
36.22 

799 

2933 

666 

31.39 

z 

30.35 
27.84 

516 

36.75 

584 

:^<.45 

549 

31-39 

Peerless  

Shine's  Early  Prolific. 

Mammoth  Prolific 

Hawkins 

Deering's  Prolific 

Herlong 

Allen 

Jones'  Long  Staple.. 

Peterkin 

Southern  Hope 

Truitt 


340 
333 
320 
247 

^35 
209 
192 
190 
190 
184 
167 


TEST  OF  VARIETIES  BY  LOUISIANA  STATION.— Table  a. 


VARIETIES. 


3 

1 

il 

i 

1 

P 

1680 

35-90 

1840 

30.90 

1560 

33-15 

1360 

31.60 

1280 

33-30 

1640 

30.65 

1160 

31-93 

960 

32.90 

Peterkin 

Jones  

Peerless 

Herlong 

Hawkins 

Allen  

Truitt 

Shme's  Early  Prolific. 


599 
568 

517 
420 
426 
402 
370 
3i6 


TEST  OF  VARIETIES  BY  MISSISSIPPI  STATION.-  Table  3. 


VARIETIES. 


2 


Si 


Truitt 

Southern  Hope 

Peterkin 

Jones'  Long  Staple ... 

Mammoth  Prolific 

Allen 

Shine's  Early  Prolific 

Peerless  - 

Hawkins 

Herlong 


1048 
1060 
801 
905 
793 
869 

713 
650 
600 
458 


3i-9 
28.3 

36.4 
29-4 
30.9 
28.1 

3I-I 
32.3 
30.3 
25.7 


343 
300 
292 
266 
245 
244 
222 
2ia 
182 
118 
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TEST  OF  VARIETIES  BY  OBOROIA  STATION.—Table  4. 


2 

VARIETIES. 

1 

11 

( 

1 

P 

e 

3 

Peterkin 

Hawkins 

Truitt 

Herlong 

Peerless  

Mammoth  Prolific  .. 

Allen 

Southern  Hope 

Jones'  Long  Staple 


1829 

350 

1852 

33-4 

1957 

30.2 

1694 

31.0 

I60I 

32-4 

X583 

31-5 

1666 

27.1 

158a 

28.4 

I43I 

30.8 

640 

618 
591 
525 

5>9 
499 
451 
449 
441 


It  is  readily  seen  from  the  tables  that  one  variety  docs 
not  occupy  the  same  position  with  respect  to  the  other  varie- 
ties in  all  the  tables.     It  may  be  first  in  one  table,  as  the 
Peerless  in  table  i,  but  occupies  the  eighth  place  in  table  3, 
fifth  place  in  table  4,  third  in  table  2.     The  same  variation 
may  be  observed  with  others,  and  the  same  variation  in  per 
cent  of  lint  to  seed  cotton.     It  is  plain,  therefore,  that  va- 
riety tests  are  of  little  value,  particularly  so  when  part  of 
the   variation    may  be  due  to  soil,  climate  or  culture,  ^hA 
(long  and  short  limb  varieties  require,  it  is  believed,  different  I 
.  culture.      The  same  is  being  tested  and  will  be  reported  tkisj 
y^af^  mainly  to  the  latter,  and  too,  the  plan  of  securing  seed 
promiscuously  over  the  country  for  testing  varieties,  and  re- 
peating the  test. 

THE  SELECTION  AND  CARE  OF  SEED. 

The  variation  in  the  foregoing  tables  should  indicate  to 
farmers,  and  is  mainly  valuable  for  that  purpose,  the  import- 
ance of  securing  the  best  suited  varieties,  then  carefully  cul- 
tivate and  select  the  planting  seed  each  succeeding  year,  for 
the  seed  is  the  beginning  of  the  new  plant,  and  contains  in 
itself  the  first  possibilities  of  a  perfect  plant.  Seed  for  plant- 
ing should  be  carefully  cultivated  under  the  best  circumstan- 
ces favorable  for  that  variety's  best  development.  The  pick- 
ing should  be  from  perfect  bolls  best  situated  on  the  stalk  in 
conformity  with  the  type  for  its  reproduction  and  improve- 
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ment.  By  such  a  method  the  variety  is  not  only  maintained 
but  improved  in  its  special  features^  being  intensified.  Less- 
seed  is  required  for  planting,  while  a  better  stand  of  vigorous- 
young  plants  are  obtained  that  will  grow  off  more  even  and 
faster,  since  more  plant  food  is  stored  in  the  well  developed 
seed  to  nourish  the  young  plant,  and  its  rapid  growth  wilt 
enable  an  earlier  cultivation  with  the  plow  before  grass  gets^ 
a  good  start,  and  thereby  lessen  the  expense  of  hoeing, 
which  is  of  no  benefit  to  cotton  only  for  thinning.  No  infe- 
rior variety  of  cotton  should  be  grown,  and  especially  none 
allowed  near  an  improved  variety  or  that  grown  for  seed. 
Care  should  be  observed  in  storing  seed  that  they  do  not  fer- 
ment or  become  damaged  in  any  way  until  the  next  planting 
season.  The  cotton  plant  is  extremely  susceptible  to  influ- 
ences that  operate  upon  it,  and  it  responds  readily  to  care- 
and  attention,  or  yields  to  neglect  and  improper  culture. 

THE  STAPLE. 

The  value  of  the  lint  depends  mainly  upon  the  length 
and  texture  of  the  staple ;  the  varieties  tested  were  graded 
by  experts,  Messrs.  F.  A.  Jones  and  F.  G.  Millette,  of  New- 
port; the  price  affixed  is  based  on  Middling  at  7  cents.  The 
price  only  enables  a  more  extended  comparison. 


VARIETY. 


Peerless ^ 

Shine's  Early  Prolific. 

Mammoth  Prolific 

Hawkins 

Decrings'  Prolific 

Hcrlong 

Allen 

Jones*  Long  Staple 

Pcterkin 

Southern   Hope* 

Truitl 

*We«k  Staple. 


Seed  Cotton 
per  acre. 

LINT. 

Length 
staple  in 
inches. 

Price 
Middling 

7  CIS. 

1049 

340 

ItV 

7H 

965 

'   333 

If 

m 

933 

320 

H 

1H 

683 

247 

IT^T 

7H 

799 

235 

lA 

1% 

666 

209 

T^ 

7H 

632 

192 

ItV 

10 

683 

190 

li 

7H 

516 

190 

I 

7 

584 

184 

^A 

9}i 

549 

167 

'i 

1H 

A4» 
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BOTTOM  AND  TOP  BOLl^. 

To  secure  seed  from  well  matured  bottom  and  top  bolls 
for  experimental  planting  and  also  to  determine  the  difference 
in  quality  of  cotton  from  an  equal  number  of  bolls  from  each 
section  of  the  stalk,  500  matured  bolls  of  Peerless  were  care- 
fully picked  from  each  section  of  the  stalk,  then  weighed, 
ginned  by  hand  and  classed.  The  results  are  appended  in 
table. 


SECTIONS  OF  STALK. 

Seed  Cotton. 

Percent 
Lint. 

Q 

CO 

3 

P. 

500  Bottom  Bolls 

500  Top  Bolls 

8.26 
6.46 

32." 
33-96 

S.61 
4.27 

2.65 
a.19 

The  bolls  were  not  picked  from  the  extreme  sections  of 
the  stalk.  From  the  data  the  top  bolls  are  far  inferior  in 
production  to  the  bottom  bolls.  500  bottom  bolls  correspond 
to  637  top  bolls. 

DIFFERENT  DISTANCES  OF  PLANTING. 

In  1890,  on  the  Station,  cotton  was  planted  in  different 
width  rows  and  different  distances  in  drill.  The  same  exper- 
iments were  repeated  in  1891,  with  the  same  variety  and  on 
the  same  land.  In  comparing  the  results  of  the  two  years 
we  find  a  very  close  relation,  which  indicates  that  cotton  un- 
der precisely  the  same  conditions  requires  the  same  distance 
for  the  plants  and  there  is  an  exact  distance  required  for  its 
highest  production,  but  when  the  conditions  are  varied  the 
distance  must  invariably  be  changed,  because  of  difference  in 
soils,  difference  in  manner  of  growth  of  varieties,  the  season 
and  cultivation,  so  it  is  impossible  to  arrive  at  even  a  gen- 
eral rule  for  the  proper  distance  to  plant  cotton.  This  vari- 
ation of  proper  distance  is  shown  when  the  results  of  tests 
made  by  different  State's  Experiment  Stations  are  compared. 
In  the  several  tests  by  the  Stations  the  conditions  were  not 
entirely  the  same,  hence,  for  farmers  to  know  the  proper  dis- 
tance to  plant  their  cotton  will  have  to  be  determined  by 
themselves ;   and  the  proper  distance  when  ascertained  will 
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have  to  be  changed  in  all  probability  when  the  important 
conditions  are  changed.  The  correct  distance  to  plant  on  a 
soil  is  of  great*  importance,  much  more  so  than  it  is  ever  sup- 
posed to  be  b.y  many  farmers.  Cotton  is  more  frequently 
planted  too  close  than  too  wide  and  especially  so  on  rich  soil. 
DEEP  AND  SHALLOW  CULTIVATION. 
No  experiments  have  ever  been  undertaken  at  Newport 
to  solve  this  much  discussed  question,  because  of  the  almost 
innumerable  conditions  that  would  have  to  be  taken  into  ac- 
count and  those  conditions  are  rarely  the  same  even  on  adja- 
cent farms.  It  is  plain  to  any  thinking  individual  that  no 
general  rule,  from  any  number  of  experiments,  could  ever 
be  laid  down  to  say  that  it  is  either  better  to  cultivate  shal- 
low or  to  cultivate  deep.  It  is  .frequently  essential  to  culti- 
vate the  same  crop  both  deep  and  shallow.  The  one  or  the 
other  method  in  such  cases  is  determined  by  the  season  or 
by  the  size  or  rate  of  growth  of  the  plant,  with  respect  to  its 
fruiting,  etc.  If  deep  or  shallow  culture  is  to  be  followed 
exclusively,  without  a  change  to  the  other,  even  the  circum- 
stances warrant  it,  the  shallow  culture  would  be  decidedly 
better,  because  there  are  more  and  continuous  conditions  re- 
quiring shallow  culture.  The  prime  important  conditions 
that  enter  into  the  question  of  shallow  and  deep  cultivation 
with  cotton,  are  soil,  season  and  variety,  with  varied  changes 
in  each.  First,  the  soil,  if  it  is  properly  prepared  before 
planting,  there  will  be  no  need  of  deep  culture  after  planting 
to  prepare  the  soil.  The  fertility  of  the  soil  may  require 
deep  plowing  to  check  the  too  rapid  weed  growth  to  induce 
fruiting,  in  some  cases  the  fertilizers  applied  may  be  insuffi- 
cient for  a  poor  soil,  and  deep  culture  at  first  may  be  neces- 
sary to  prevent  an  excessive  weed  growth  before  fruiting  so 
as  not  to  consume  all  the  plant  food  or  fertilizers  before  that 
time.  Too  much  rain  at  any  time  during  the  growing  sea- 
son may  cause  the  necessity  for  deep  plowing.  The.variety, 
if  long  or  short  limb,  will  require  different  culture.  These 
are  a  few  of  the  conditions  which  should  be  considered  to 
decide  when  to  cultivate  deep  or  shallow.  A  farmer  must 
consider  the  existing  and  changing  circumstances,  and  de- 
cide for  himself  which  method  is  most  necessary  for  the  con- 
tinual betterment  of  his  crop. 
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BARLEY  AND  RYE. 

Barley  and  Rye  were  planted  in  fall  at  Newport  for 
green  soiling,  and  to  compare  the  growth  and  yield  for  that 
purpose,  each  was  planted  on  two  plats;  one  plat  of  each 
two  was  fertilized  by  turning  under  a  good  growth  of  pea- 
vines  before  planting.  The  yields  of  hay  on  April  1 5th  from 
Barley  plats  are  as  follows : 

Plat    I. — No  Fertilizers 1,600  pounds  hay. 

Plat  II. — Fertilized  with  Pea-vines 2,700  pounds  haj. 

HAY   FROM    RYE,  APRIL    I9TH. 

Plat    I. — No  Fertilizers I9440  pounds  hay» 

Plat  II. — Fertilized  with  Pea-vines 2,700  jwunds  hay. 

HEIGHT,   MARCH    I5TH — BARLEY. 

Plat    1 15  inches* 

Plat  II    24  inches* 

RYE. 

Plat    I 8  inches* 

Plat  II 24  inches* 

Barley  is  much  superior  to  Rye  for  winter  soiling  and 
for  hay;  it  grows  more  rapidly  and  upright.  Can  be  cut 
oftener,  begins  a  new  growth  quicker  and  is  freer  from  dirt. 
They  were  killed  down  by  cold  only  a  few  times  during  the 
winter.  For  soiling,  Barley  should  be  planted  in  early  fall 
in  rows  highly  fertilized,  and  it  will  then  furnish  several  cut- 
tings, d'ui^ing  the  winter,  then  a  crop  of  hay  can  be  cut,  if  de- 
sired, by  April  the  25th,  sufficiently  early  for  a  crop  of  cot- 
tori  or  two  crops  of  peas,  or  two  of  sorghum  for  forage.  The 
hay  from  rtie  Barley  was  eaten  readily  by  stock,  which  was 
not  so  with  Rye. 

GRASSES. 

The  Grasses  that  succeeded  best  in  1 890  were  retained 
this  year,  and  mineral  fertilizers  of  various  kinds  were  ap- 
plied, but  without  success.  The  same  grasses  were  grown, 
with  applications  of  stable  manure  and  pea-vines,  separately, 
with  success.  It  is  clear,  therefore,  that  the  Station  soil,  a 
sandy  loam,  with  yellow  clay  sub-soil,  will  not  produce  grass 
profitably,  unless  the  mechanical  condition  of  the  soil  is  im- 
proved by  the  use  of  vegetable  matter.  The  Station  soil,  as 
stated  heretofore,  has  been  cleanly  cultivated  with  cotton 
and  corn  for  about  forty  years. 
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PREFACE. 

This  bulletin  has  been  prepared  strictly  for  the  farmers 
MDi  Arkansas,  to  iurnish  information  on  many  points  upon 
rwhich  inquiries  have  been  received  at  this  office,  and  to  sup- 
ply Conveniently  similar  information  to  those  desiring  it. 
^Recognizing  the  commencement  of  the  use  of  commercial 
^fertilizers  in  this  State,  the  bulletin  has  been  more  especially 
prepared  to  furnish  convenient  information  to  enable  those 
^contemplating  their  use  to  guard  against  fraud  and  waste- 
fulness. 


MANURES  AND  SOME  PRINCIPLES  IN  FARM 
MANURING. 

Of  the  whole  number  of  chemical  elements  known,  not 
more  than  fifteen  enter  extensively  into  the  composition  of. 
most  soils  or  into  the  growth  of  plants.  As  some  knowledge 
of  these  elements  is  essential  to  an  understanding  of  manures 
and  their  use,  they  are  briefly  described  below. 

Oxygen  is  the  most  active  part  of  the  atmosphere,  in 
which  it  exists  in  a  free  or  uncombined  form,  constituting 
about  one-fifth  of  it.  It  is  the  part  which  causes  fire  to  burn 
and  iron  to  rust,  the  part  which  animals  use  in  their  breath- 
ing. In  soil  and  water  it  is  combined  with  other  elements, 
and  it  is  so  abundant  everywhere  that  it  has  been  estimated 
to  constitute  about  one-half  the  entire  weight  of  the  earth. 
It  combines  with  nearly  every"  other  known  element  and  is 
especially  important  in  the  building  up  and  breaking  down  of. 
all  organic  matter. 

Hydrogen.  This  is  the  substance  which  chemically 
combined  with  oxygen  forms  water.  It  is  seldom,  if  ever, 
found  in  nature  in  a  free  or  uncombined  state.  When  sep- 
arated out  it  is  found,  like  oxygen,  to  be  a  gas,,  and  is  distin- 
guished as  being  the  lightest  of  all  known  substances. 

Carbon.  This  substance  is  often  seen  on  lamp  chim- 
neys when  the  flame  has  been  allowed  to  smoke.  It  consti- 
tutes the  chief  part  of  coke  and  charcoal,,  and  is  abundant  in 
all  mineral  coal.  In  another  form  it  is  familiar  to  us  as 
graphite,  or  the  ''lead'*  of  lead  pencils.  The  diamond  is  also 
pure  carbon.  Here  the  particles  are  are  so»  arranged  as  to^ 
form  a  crystal. 


[s] 

Though  a  solid,  carbon,  like  hydrogen,  will  combine  with 
'Oxygen.  During  the  combination  heat  is  generated,  but  in- 
stead of  water,  a  gas  known  as  carbonic  acid  gas  is  formed. 
This  gas,  as  well  as  water,  is  formed  whenever  wood,  coal,  a 
lamp  or  a  candle  burns.  In  the  wood,  coal,  oil  and  tallow, 
carbon  and  hydrogen  are  combined  with  each  other  and  with 
other  elements,  and  we  cannot  distinguish  them,  but  the 
oxygen  of  the  air  searches  out  the  particles,  seizes  upon 
them,  tears  them  apart  and  the  new  combinations  fly  away 
till  the  water  falls  as  rain  and  the  carbonic  acid  gas  or  car^ 
boH-dioxide,  as  it  is  also  called,  is  captured  by  the  leaves  of  a 
^growing  plant. 

Carbon-dioxide  is  also  g^ven  off  whenever  an  animal 
breathes,  or  when  plant  or  animal  matters  decay,  so  that  the 
air  is  never  free  from  it.  It  is  usually  found  in  the  propor- 
tion of  about  one  part  in  250  of  air.  It  is  formed  in  the 
rising  of  bread  and  in  the  '* working"  of  cider.  It  is  the 
cause  of  the  foam  and  biting  taste  of  soda  water,  and  the 
pleasant  taste  of  drinking  water  is  largely  due  to  it. 

Being  heavier  than  air  it  sometimes  collects  in  wells  and 
•cellars  to  such  an  extent  that  persons  entering  them  soon 
smother.  The  oxygen  so  necessary  to  life  is  cut  off  just  as 
though  they  had  gone  into  water.  A  lighted  candle  lowered 
into  the  gas  would  be  immediately  extinguished  for  the  same 
reason.  Destructive  as  is  a  large  quantity  of  this  gas  to  life 
and  fire,  a  plant  cannot  grow  in  an  air  entirely  free  from  it. 
We  will  have  occasion  to  consider  this  matter  later. 

Nitrogen.  Air  is  composed  almost  entirely  of  oxygen 
and  nitrogen.  Roughly  speaking,  about  four-fifths  of  the  air  is 
Jiitrogen.  Unlike  hydrogen  and  oxygen  this  gas  will  neither 
burn  nor  assist  in  burning.  In  that  respect  it  is  like  carbon- 
•dioxide.  Its  main  purpose  in  the  air  seems  to  be  to  dilute  the 
oxygen  and  keep  it  from  acting  too  strongly  on  other  sub- 
stances. 
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Unlike  most  other  elements,  the  greater  part  of  the 
nitrogen  is  in  an  uncombined  condition.  It  seems  by  nature 
best  fitted  to  roam  at  its  own  free  will.  When,  however,  it 
becomes  united  with  other  elements  it  forms  some  very  im- 
portant compounds.  It  is  found  in  all  living  matter.  With- 
out it  no  life  could  exist.  When  united  with  oxygen  alone 
it  forms  several  oxides  which  differ  from  each  other  in  their 
properties  and  in  the  proportions  in  which  the  two  elements 
are  combined.  One  of  these  oxides  dissolved  in  water  forms 
the  nitric  acid  of  commerce. 

Another  comnK)n  compound,  important  in  this  connec- 
tion, is  that  of  ammonia.  This  is  a  combination  of  nitrogen 
and  hydrogen,  consisting  of  one  part  (by  volume)  of  the  for- 
mer element  and  three  of  the  latter.  Its  odor  is  readily  rec* 
ognized  by  any  one  who  has  smelted  the.  hartshorn  bottle. 
Hartshorn  is  a  solution  of  the  gas  in  water.  This  gas  is 
nearly  always  formed  in  small  amounts  when  organic  matter 
is  burned,  or  decays  in  soil.  Its  odor  is  often  very  strong 
about  stables  that  are  not  kept  clean,  especially  horse  stables. 
It  nearly  always  occurs  in  the  air  in  small  quantities  and  is 
washed  out  and  brought  to  the  ground  by  rains.  It  is  col- 
lected  in  large  quantities  during  the  manufacture  of  city  gas, 
and  is  of  great  importance  in  the  manufacture  of  ice.  It 
combines  with  several  acids  to  form  salts,  some  of  which, 
especially  the  sulphate  and  chloride,  are  of  importance  to  the 
subject  in  hand. 

Sulphur.  This  is  a  substance  familiar  to  all  in  the 
form  of  flowers  of  sulphur,  as  obtained  at  the  druggists,  or 
as  brimstone,  which  is  sulphur  molded  into  sticks  or  rolls. 

.When  sulphur  burns  in  air  it  gives  off  the  stifling  odor 
peculiar  to  many  matches.  Here  a  combination  of  sulphur 
and  oxygen  is  formed  just  as  with  carbon  in  forming  carbonic 
acid  gas.  This  gas  is  known  as  sulphurous  acid  gas.  When 
combined  with  more  oxygen  it  forms  an  oxide  which  dissolves 


J 


[7] 

in  or  unites  with  water  to  form  the  sulphuric  acid  (sometimes 
called  ail  of  vitriol)  of  commerce.  *It  is  this  acid  which, 
when  united  with  copper  forms  blue  vitriol  (blue  stone),  with 
zinc,  white  vitriol,  and  with  iron,  green  vitriol. 

Phosphorus.  If  a  piece  of  bone  be  burned  till  white 
there  will  be  left  a  larger  proportion  of  ash  than  from  almost 
any  other  substance.  The  ash  really  composes  about  two- 
thirds  by  weight  of  the  thoroughly  dry  bone.  This  ash  is 
peculiarly  different  from  all  other  ash  with  which  we  are  fa- 
miliar, in  that  it  is  composed  almost;  entirely  of  lime  combined 
with  oxygen  and  a  substance  which  has  been  named  Phos^ 
pliorus.  Pure  phosphorus  is  a  waxy  like  solid  which  burns 
very  readily  in  air  when  dry  and  for  this  reason  must  be  kept 
under  water.  It  has  the  property  of  giving  off  light  in  the 
dark,  and  it  is  due  to  it  that  a  streak  of  light  appears  upon  a 
wall  over  which  a  match  has  been  drawn.  Phosphorus  is  a 
poison.  Like  carbon  and  sulphur  when  burned  in  air  it  pro- 
duces an  oxide.  This  oxide  is  known  as  phosphorus  pent 
oxide  to  distinguish  it  from  other  phosphorus  oxides  which 
also  occur.     United  Ayith  water  it  gives  us  phosphoric  acid. 

Calcium.  Quick-lime  is  composed  of  two  elements, 
oxygen  and  a  metal-like  substance  known  as  calcium.  In 
other  words,  it  is  oxide  of  calcium.  Pure  calcium  is  a  gol- 
den-yellow metal  which  has  little  interest  to  us  here  except- 
ing as  being  one  of  the  elements  of  which  lime  is  composed. 
When  limestone  is  exposed  to  a  high  heat,  as  in  a  lime  kiln, 
it  is  separated  into  quick*lime  and  carbon-dioxide. 

Quick-lime  is  never  found  as  such  in  nature,  but  carbo- 
nate of  lime  is  found  in  great  abundance  and  in  many  forms. 
Besides  as  limestone,  it  occurs  as  marble,  chalk,  marl,  etc. 
It  also  occurs  in  solution  in  most  welt  and  spring  waters,  and 
it  is  because  oi  this  that  such  waters  are  called  hard  waters. 
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Magnesium.  There  is  a  substance  similar  to  lime  called 
tnagnesia.  Like  lime,  it  is  an  oxide  of  metal.  This  metal 
is  light  and  brittle  and  burns  in  air  witli  a  very  brilliant  flame. 
So  intense  is  the  light  of  the  flame  that  it  is  used  for  taking 
photographs  at  night  and  in  dark  caves.  When  it  burns  its 
oxide  remains  as  a  white  solid,  which  solid  is  magnesia. 
Magnesia  may  also  be  formed  by  burning  or  heating  magne- 
sium carbonate  in  the  same  way  as  lime  is  formed  from  lime- 
stone. The  ** magnesia"  obtained  in  white  bricks  at  the 
druggists  is  an  artificially  prepared  carbonate. 

Potash.  Any  one  who  has  gone  through  the  unpleas- 
ant task  of  setting  up  a  lye  leach,  and  the  still  more  unpleas- 
ant task  of  making  soap  ought  to  know  what  potash  is,  for  it 
is  mainly  this  that  constitutes  the  active  part  of.  lye.  Pure 
potash  is  a  solid  composed  of  oxygen  and  the  metal  potas- 
sium. It  is  an  oxide  of  potassium.  So  great  is  its  attrac- 
tion for  water  that  it  is  nearly  always  found  in  union  with  it. 
It  will  take  up  water  from  the  air  with  great  readiness.  For 
that  reason  it  is  usually  seen  only  as  hydrated  potassium 
oxide.     Hydrated  means  united  with  water. 

Potassium  is  a  soft  metallic  substance,  remarkable  for  its 
great  attraction  or  affinity  for  oxygen.  So  great  is  this  af- 
finity that  the  metal  thrown  upon  water  will  decompose  it, 
burning  with  a  brilliant  flame  and  setting  hydrogen  free.  For 
this  reason  the  metal  can  be  preserved  only  by  keeping  under 
benzine  or  some  similar  substance.  The  pure  metal  is  ob- 
tained only  with  difficulty  and  was  unknown  until  the  early 
part  of  the  present  century. 

Soda.  This  subtance  is  very  similar  to  potash.  It  is 
the  oxide  of  the  metal  sodium.  All  the  properties  ascribed 
to  potassium  in  the  former  paragraphs  will  apply  equally  well 
to  sodium.     It  is  not  necessary  to  here  state  the  distinctions 
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between  them  further  than  that  potash  is  perhaps  a  stronger 
alkali  than  soda.  Potash  is  also  necessary  to  plant  life,  while 
soda  is  not  and  cannot  there  replace  the  potash. 

Soda  is  the  substance  which  in  hard  soap  takes  the  place 
of  potash  in  soft  soap.  The  common  way  of  making  **home 
made"  by  putting  common  salt  in  soft  soap  is  probably  fa- 
miliar to  many.  Ordinary  washing  soda  is  a  carbonate  of 
soda.  It  acts  on  much  the  same  principle  as  soap.  The  so- 
called  soda  used  for  cooking  purposes  is  also  a  carboate.  It 
•contains  twice  as  much  carbon  dioxide  to  the  sodium  as  the 
true  carbonate  of  soda. 

Iron  is  too  well  known  to  need  describing  here.  The 
so-called  iron  rust  is  oxide  of  iron.  The  yellow  mineral  seen 
in  coal,  and  so  often  taken  for  gold  ('*Fools  gold'')  is  iron 
Pyrites,  or  sulphide  of  iron.  Here  sulphur  stands  in  the  same 
relation  to  iron  as  oxygen  in  the  oxide.  Add  oxygen  to  this 
sulphide  and  the  three  elements  together  form  sulphate  of 
iron.  This  change  often  occurs  in  certain  soils,  especially 
during  warm  weather. 

Manganese.  This  metal  is  very  similar  to  iron.  It  is 
•especially  abundant  in  this  state.  Manganese,  as  bearing  di- 
rectly on  agriculture  is  of  doubtful  importance. 

Alumina  is  of  importance  to  us  here  only  because  it 
•constitutes  a  considerable  portion  of  most  of  our  soils.  It 
occurs  wherever  we  find  clay.  Though  important  in  soils,  it 
apparently  has  no  value  as  a  plant  food.  It  is  the  oxide  of 
the  metal  aluminium. 

Silicon.  This  is  the  element  which  united  with  oxygen, 
forms  silica  or  pure  sand.  Silica  constitutes  a  large  part  of 
our  soils  and  most  rocks.  It  is  found  in  its  purest  form  in 
quartz  crystals.  Glass  blowers'  sand  is  nearly  pure  quartz. 
Darker  sands  owe  their  color  mainly  to  the  iron  they  contain. 
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Chlorine.  All  the  substances  above  discussed,  except 
the  first,  form  oxides  which  play  an  important  part  in  the 
chemistry  of  agriculture.  Not  so  with  chlorine.  Strictly 
speaking,  so  far  as  known,  it  has  no  oxide.  Hydrogen  unites 
directly  with  chlorine  to  form  a  gas  which  dissolved  in  water 
constitutes  the  hydrochloric  or  muriatic  acid  of  commerced 
Common  salt  is  a  combination  of  sodium  and  chlorine.  Hy- 
drochloric  acid  is  produced  largely  as  a  by  product  during 
the  manufacture  of  sodium  carbonate  from  common  salt. 
Pure  chlorine  is  a  poisonous  yellow  gas,  very  irritating  to  the 
throat  and  lungs. 


GEOLOGY  AND  AGRICULTURE. 

Geologists  divide  the  surface  of  a  country  according  to 
the  nature  of  the  rock  from  which  it  was  formed.  By  study- 
ing the  rocks  as  they  find  them  cropping  from  beneath  the  soil 
of  various  parts,  they  are  enabled  to  divide  them  into  groups 
which  may  be  recognized  with  more  or  less  distinctness,  in 
widely  different  places,  even  though  outcroppings  of  numer- 
ous formations  intervene.  They  find  the  composition  of  each 
group  of  rocks  to  be  quite  uniform  wherever  found.  Soils 
are  formed  by  decomposition  of  rock,  and  it  would  seem 
that  by  knowing  the  geology  of  a  given  portion  of  country 
and  the  character  of  the  soil  of  similar  geological  formations 
we  might  be  aided  in  securing  a  knowledge  of  the  soil  in 
question.  This  may  be  true  to  a  considerable  extent  in  some 
parts.  In  England  where  the  matter  has  been  more  thor- 
oughly studied  than  in  this  country,  a  knowledge  of  the 
geology  of  the  different  parts  seem  to  have  enabled  the  farm- 
ers to  better  settle  upon  methods  of  cultivation  and  treat- 
ment adapted  to  their  particular  soils. 


While  there  are,  frequently,  large  areas  of  soil  that  are 
quite  uniform  in  character,  owing  to  the  uniform  character  of 
the  rocks  from  which  they  were  formed,  yet  as  these  rocks, 
and  especially  the  soil  formed  from  these  rocks  are  more  or  less 
mingled  with  one  anothec,  and  a^  such  mingling  may  greatly 
change  the  character  of  the  soil,  a  knowledge  of  the  geology 
of  a  country  can  g^ve  only  a  very  general  knowledge  of  its 
probable  productiveness  and  little  or  no  knowledge  of  the 
treatment  necessary  to  improve  that  productiveness.  Such 
knowledge  is  still  more  confused  from  the  changes  produced 
by  the  growing  of  trees  and  plants  of  all  kinds,  and  by  weath- 
ering and  washing  of  the  surface,  the  influenc  of  which  varies 
with  different  exposures. 

Alluvial  Soils.  A  very  large  part  of  our  soils  also, 
are  not  formed  by  decomposition  of  the  original  rock  of  the 
locality,  but  are  made  up  of  material  prepared  elsewhere  and 
brought  to  the  place  by  wind  and  water.  The  channels  of 
many  large  rivers  are  continually  changing,  removing  soil 
from  one  place  and  depositing  it  in  another.  Wherever  water 
washes  the  ground  during  a  storm,  it  carries  with  it  suspended 
particles  which,  after  a  greater  or  less  time  are  deposited. 
Such  soils  are  often  of  superior  quality  because  rich  in  partly 
decomposed  animal  and  vegetable  matter.  The  overflow  of 
the  banks  of  the  Nile,  Egypt,  has  for  centuries  kept  the  land 
fertile  by  adding  a  layer  to  its  surface  each  year. 


CLASSIFICATION  OF  SOILS. 

All  soils  present  t:ertain  characteristics,  readily  recognized 
by  the  eye,  by  which  they  maybe  described  in  a  general  way 
and  some  knowledge  of  their  nature  conveyed  to  those  who 
have  not  seen  them.  Certain  names  of  very  flexible  meaning 
are  almost  universally  applied  to  certain  different  classes  of 
earth.     Th^  leading  characteristics  upon  which  such  group- 
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ings  are  based  are  fineness  and  general  nature  of  particles; 
rphysical  appearances  when  plowed  or  cultivated,  especially 

with  regard  to  their  behavior  during  wet  and  dry  seasons ; 
''Color,  and  in  many  cases  the  character  of  the  vegetation  which 

•  grows  upon  them.  As  there  are  a  great  number  of  each  of 
cthese  qualities  it  can  hardly  be  expected  that  any  term  or 
.terms  will  contain  a  full  and  accurate  description  of  a  given 
.soil.     Of  the  classification   given  by  Prof.  S.  W.  Johnson  in 

his  How  Crops  Feed^  his  brief  definitions  ofthe  various  lead- 
ing classes  are  here  quoted: 

* 'Gravelly  Soils  are  so  named  from  the  abundance  of 
.small  stones  or  pebbles  in  them. 

''Sandy  Soils   are  those  which   visibly   consist  to   a 
Jarge  degree,  90  per  cent  or  more,  of  sand,  i.  e.,  of  small 
granular  fragments  of  rock,  no  matter  of  what  kind. 

"Clayey  Soils  are  those  in  which  clay  or  impal- 
pable  matter   predominate.     They   are   commonly   charac- 

\terized  by  extreme  fineness  of  texture,  and  by  great  retentive 

Tpower  for  water;  this  liquid  finding  passage  through  their 
pores  with  extreme   slowness.      When   dried  they   become 

tcracked  or  rifted  in  every  direction  from  the  shrinking  that 

.takes  place  in  this  process. 

"Loamy  Soils  are  those  intermediate  in  character 
ibetween  sandy  and  clayey,  and  consist  of  mixtures  of  sand 
-with  clay,  or  of  course  with  impalpable  matters.     They  are 

free  from  the  excessive  tenacity  of  clay,  as  well  as  from  the 

too  great  porosity  of  sand. 

"The  gradations  between  sandy  and  clayey  soils  are 
iTOughly  expressed  by  such  terms  and*  distinctions  as  the 
vfoUowing  contains : 

Qay  or  Impalpable  Matters.  Sand. 

'Heavy  Clay 75-90  per  cent.  10-25  per  cent. 

•  Clay  Loaia..^ 60-75      "  25-40        " 

'Loam 40-60      **  40-60        " 

^ Sandy  Loam 25*40      "  60*75        " 

Light  Sandy  Loam 10-25       <*  75-90        " 

:Sand o-xo      **  90-100      '* 
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'*Calcarious  or  Lime  Soils  are  those  in  whicb* 
carbonate  of  lime  is  a  predominating  or  characteristic  t 
ingredient. 

"Marls  are  mixtures  of  clay  or  clayey  matters,  with, 
finely  divided  carbonate  of  lime,  in  something  like  equah 
proportions. 

'Teat  or  Swamp  Muck  is  humus  resulting  from  de-- 
cayed  vegetable  matter  in  bogs  and  marshes.     A  soil  is  peaty 
or   mucky   when    containing   vegetable   remains  that   have 
suffered  partial  decay  under  water. 

* 'Vegetable  Mold  is  a  soil  containing  much  organic: 
matter  that  has  decayed  without  submergence  in  water,  either 
resulting  from  the  leaves,  etc.,  of  forest  trees,  from  the  roots 
of  grasses,  or  from  the  frequent  application  of  large  doses  of.' 
strawy  manures." 

"Ochery  or  Ferruginous  Soils  are  those  contain- 
ing much  oxide  or  silicates  of  iron;  they  have  a  yellow,  red,, 
or  brown  color. 


HUMUS. 


The  dark  color  of  the  first  few  inches  of  many  soils  > 
stands  in  strong  contrast  to  the  color  of  those  soils  at  a 
greater  depth,  owing  to  the  presence  of  certain  matter  readily 
removed  by  carefully  burning  a  quantity  of  the  earth.  This^ 
material  is  composed  mainly  of  the  remains  of  partially 
decomposed  plants  and  has  been  given  the  name  of  humus.. 
It  is  found  in  nearly  all  soils  but  varies  greatly  in  amount  and 
the  depth  to  which  it  occurs.  In  very  poor  sandy  soils  it 
may  amount  to  little  more  than  one  per  cent,  while  in  rich 
prairie  soils  it  may  constitute  as  high  as  12  or  15  per  cent.. 
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In  certain  marsh  lands  it  even  constitutes  more  than  half  the 
•enttt^  dry  matter.  The  material  of  peat  bogs  is  very  similar 
to  or  identical  with  the  humus  of  our  soils.  Peat  or  muck  is 
usually  formed  where  the  rotting  of  plants  takes  place  very 
slowly  as  under  water.  It  is  found  most  abundantly  in  cool 
climates.  Apparently  but  little  occurs  in  this  state.  As 
plants  decay  upon  the  surface  of  a  soil  they  become  mixed 
with  it  to  form  its  humus. 

An  examination  of  pure  humus  will  show  it  to  be  com- 
posed of  carbon,  oxygen,  hydrogen,  a  smaUer  amount  of 
nitrogen  and  the  mineral  matters  before  mentioned,  viz.,  lime, 
magnesia,  silica,  etc.  It  is  in  fact  composed  of  the  same 
elements  as  the  plants  from  which  it  is  formed,  but  here  the 
parts  have  been  so  arranged  as  to  form  new  substances — 
compounds  which  differ  greatly  in  their  properties  from  those 
generally  found  in  plants.  Humus  is  important  in  soils 
partly  because  of  the  relation  it  holds  to  the  combined 
nitrogen.  It  also  exerts  an  important  influence  upon  the 
physical  condition  of  soils,  such  as  the  temperature,  retention 
•  of  moisture  and  compactness  and  looseness. 


THE  LIFE  OF  THE  SOIL. 

It  is  now  generally  believed  that  the  decay  of  all  animal 
•and  plant  substances  is  brought  about  through  the  agency  of 
living  organism  almost  as  invariably  as  they  are  built  up  by 
^ther  forms  of  life— the  animal  or  the  plant.  Minute  as  are 
the  individuals  which  produce  this  decay  their  immense  num- 
bers make  up  for  their  size.  Everywhere  about  us  the  world 
is  teeming  with  life  of  which  we  see  only  the  effect.  Often 
grape  juice  becomes  wine,  apple  juice  becomes  cider  and 
cider  is  changed  to  vinegar,  milk  sours,  fruits  rot,  flesh 
.becomes  putrid  and  even  the  living  animal  itself  is  attacked 
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and  succumbs  to  a  fever  or  a  wasting  canker.  Wherein  lies 
the  cause?  In  a  very  large  number  of  cases  there  is  direct 
evidence  to  prove  that  these  changes  are  the  results  of  the 
^owth  of  certain  lowr  forms  of  life ;  each  adapted  to  a  special 
purpose;  each  an  outgrowth  of  germs  or  ''seeds"  which  are 
the  necessary  forerunners  of  the  active  beings,  the  products 
of  previous  generations  of  similar  life. 

Fruit  and  vegetables  are  preserved  by  cooking  and 
sealing  air-tight  in  cans.  Unseal  the  can  and  expose  the 
•contents  to  the  air  and  they  soon  spoil.  The  real  cause  of 
the  spoiling  is  that  the  substance  is  suitable  for  the  growth  of 
low  forms  of  life  of  which  nearly  all  air  contains  the  germs. 
This  life  in  growing  acts  upon  some  part  of  the  material  in 
which  it  occurs  breaking  it  up  and  changing  it  to  other  sub- 
stances some  of  which  are  unpleasant  to  the  taste  and  smell 
and  some  exceedingly  poisonous.  On  the  contrary  others 
may  be  pleasant  to  the  taste  and  some  of  great  value  for  various 
purposes.  Alcohol  is  found  in  wine  and  cider  and  acetic  acid 
in  vinegar.  Putrid  flesh  pours  forth  gases  of  intolerable  odor. 
All  these  are  products  of  changes  of  some  portion  of  the 
original  substance.  These  changes  are  in  some  way  brought 
about  through  the  agency  of  life.  Putrefaction  and  fermenta- 
tion are  for  the  most  part  a  breaking  down  of  substances 
previously  built  up  by  higher  plants  and  animals.  They  are 
believed  to  be  those  changes  in  which  the  microscopic  forms 
•of  life  take  the  most  active  part.  The  latter  is  known  to  be 
not  entirely  confined  to  low  forms  of  life  but  to  be  brought 
about  by  some  of  the  higher  as  well. 

The  soil  everywhere  about  us  is  teeming  with  innumerable 
varieties  of  microscopic  forms  of  life  which  are  assisting  in 
preparing  substances  suitable  for  the  future  growth  of  farm 
•crops,  are  decomposing  plant  and  animal  matters  and  chang- 
ing them  back  to  the  forms  from  which  they  were  built  up. 
Thus,  during  the  decay  of  certain  substances  ammonia  is 
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formed  from  the  nitrogen  and  hydrogen  which  the  substance 
contains.  Other  forms  of  these  beings  cause  this  ammonia  ta 
be  changed  to  nitric  acid.  Certain  of  these  organisms  plajr 
an  important  part  in  the  development  of  a  certain  group  of 
plants — ^The  Leguminoseae — ^whereby  these  plants  are  en- 
dowed with  certain  powers  believed  not  to  belong  to  most 
others. 


SOIL  WATER. 


Free  Water.  Most  soils  have  free  water  at  their  sur- 
face immediately  after  heavy  rains  and  many,  especially  un-^ 
drained  clays,  retain  it  for  a  considerable  time.  Probably 
there  are  few  if  any  naturally  fertile  lands  that  do  not  have 
free  water  standing  in  them  at  greater  or  less  depth  below 
their  surface  during  the  entire  year.  The  surface  of  this  free 
water  in  soils  is  known  as  the  water  table.  We  sink  a  well 
and  sometimes  go  to  a  depth  of  ten  feet  or  more  before  we 
reach  sufficient  free  water  to  have  it  collect  for  our  use. 
Whatever  the  depth,  however,  at  which  we  reach  it  we  find 
its  depth  in  the  well  usually  varies  with  the  time  of  year  and 
length  of  drouth. 

Soils  which  have  not  sufficient  drainage  are  usually  of  a 
mucky,  peaty  or  clay  character.  Their  need  of  drainage  is 
usally  apparent  from  the  presence  of  free  water  at  or  near  the 
surface  for  an  unreasonable  long  time  after  rains ;  the  stunting 
of  crops,  the  growth  of  moss  upon  the  surface,  the  cracking 
of  the  soil  during  drouth,  etc.  These  are  all  conditions  which 
may  be  remedied  by  artificial  drainage  provided  the  lay  of 
the  land  is  such  as  to  give  an  outlet. 

Drainage  benefits  the  land  not  only  by  removing  the 
surface  water  but  also  by  improving  the  tillage  qualities  and 
capillary  power  of  the  soil.     Stir  while  wet  a  quantity  of  al- 
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S9JJBA    SflOS    UI    U93oj:>IU    p9UiqUIOD    JO    IJUnOUIB  |B40^  9qj_ 


•u33oj;iu 
)dmt  p^ii^D  sj  II  X:>inoiyip  i^iM  A\\io  ^\op\VR^B  opBUi  s;  ^i  9snH3 
-9q  puB  's)UB{d  )souj  Xq  pdsn  Xid^Bipduiuii  9q  )ouub3  u^Soj^ 
-lu  qons  }0  )JBd  J9)B9jS  b  dsnBOdg  snuinq  |o  ^uduoduioo 
B  SB  s)sixd  sfios  }0  udSoj^iu  pdUiqiuoD  sq;  ]0  )JBd  jd)B9jS  9q) 
'jBj  Xg  'poo^sjspun  ^sX  40U  suopipuoo  uodn  spuddsp  suijoj 
dsdq;  JO  qoBS  9UinssB  Xbuj  ;;  ;u9)X9  )BqM  oj^  'UdSoj^iu  39J| 
SB  p9)BJ9q!i  3q  JO  snuinq  }o  u^Soj^iu  pduiquioo  sq;  'udSoi^iu 
QjqBijBAB  o^u;  J3q4i9  pd^sAUOO  sq  'sSuopq  ;i  qoiqM  o;  sdub^s 
-qns  3q;  jo  XBoap  sq;  Suunp   'Xbui  ssbjo  puoaas  sqx 

•;jBd  B  suiJO}  ij  qoiqAi 
JO  uisiubSjo  3q4  jo  q;B9p  Dq^  uodn  puoD^s  sq;  04U1  pa^jaA 
-UOD  SI  suijoj  9S9q)  JO  ;sjij  9qx  '^AoqB  p^^BOipui  sb  suuoj 
IBJ9UdS  99jq)  )SB9i  )B  ui  )U9S9jd  9q  Xbui  U9SoJ)IU  p9UiqUI03 
^iqBJIBABUn    Sqj^       "SqBS    BIUOUIUIB    jo    pUB    S94BJ;iU    JO   Xu9iq3 

s)sisuo9  u9Soj;iu  9iqBiiBAB  9qjL  '^ou  Xbui  ;i  jo  '9iqBitBAB 
9q4  o^ui  p9;j9AUOD  XiipB9J  9q  UBD  41  qDiqM  uiojj  uopipuoD 
B  UI  9q  Xbui  9jqBi!BABun  9qx     '^UBid  9q;  Xq  p9sn  9ouo  ;b 

9q  O;  UOpipUOD  B  Ul  )Bq;    )UB9UI  SI  U930J41U    9iqBIlBAB  Xg 

""snuinq  uj 

'J9WBUI  IBUIIUB  JO  ;UBld  p9SOduiOD9pun  UJ 

•*suis;ub3jo  3uiaij  uj 
'u93oj;iu  p9uiquioD  sy 
*u93oJ4iu  99JJ  sy 

'  ajqvjwavufi     'n 

•S^JBS  Biuouiuiy 
*(S94IJ;IU    pUB)  S9)BJ)I^ 

'djqvjivay     -j 

:  pOOJ  )UBld  SB  9n{BA  9)Bip9UIUII 

'S)!  uodn  )U9pu9d9p  S9SSBP  OAV)  o)ui  p9p!Aip  9q  Xbui  qoiqM 
5UJJOJ    u;   sjios   u;   s;six9   u93oj)i^       NaooHXiN  ^log 
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'{los  9q)  uiojj  P9AOUI9J  SI  ;i  qoiqM  vpm  ssdu 
-ipcdj  9q:(  }o  9snB09q  puB  'lujc)  ^iqBjiBAB  ub  ui  );  SuiutB;qo 
|0  X)|n3m!p  9q)  puB  sdojnos  jo  9snB39q  sJ9q;o  sq;  uBq)  9.ms 
-uddxQ  9Joai  51  puB  'sfios  9JOUJ  Xq  p^p^^u  si  usSoj^ij^ 


•auijl  puB  qsB4od  *ppB  ou 
-oqdsoqd  'udSoj;;^  rsMouoj  sb  SQjnuBui  ui  dDUB^Joduii  sai; 
-Bpj  Jidq)  JO  jspjo  UI  pdiuBU  9J9q  9Jb  ^udpysp  sq  o)  Ap:\\\ 
isova  9JB  sfios  qoiqAV  ui  dsoq;  '^pBui  X{snoiA9jd  u^^q  sBq 
33U3J3J3J  qoiqAV  Oi  q;MOj3   :juBid  jo  S3DUB;sqns  sqi  jq 

*9Dnp0jd  ||IM    tUJB}    Siq    4Bq)    IfB    p    9Sn    S^BIU     pUB    9AJ9S9id 

AjinpjBD  o;  SjiBj  ui^snnq  siq;  jo  J9pB9J  ou  ;Bq5  pddoq  sq  o^. 
SI  41  'djnuBui  pjBX-iDiBj  o;  sy  "uisq^  3sn  X[ibdiiuouod3  ''oj^ 
's;33fiBUi  'sdoJD  *iios  spjB33J  SB  suopipuoD  JBifnoad  siq  japun 
'UBD  9q  )0U  JO  Joq^dqM  jpsujiq  JO)  dppdp  Xbuj  jqiujb}  qoBd^ 
XqdJsqM  spoq^diu  )S9SSns  puB  uoipB  Jpq)  Jo  saidpuud  dq). 
}0  91UOS  )no  ^uiod  o;  Jsq^BJ  )nq  ^/sjdzjinjdj  iBpjduiiuoD,, 
JO  sdJtiuBUi  p9)BJ)U93UOD  qons  }0  9sn  9q)  d^Bjnoosip  Jo  sSe 
-jnoDUD  o;  3Sodjnd  aq;  *;u3S3Jd  ^b  '40U  si  ^j  -ajnuBUi  pjBX 
-uJBq  }o  )qSpM  9q;  sdiui)  Xubui*  |0  dsn  aq)  uiojj  duioo  pinoM 
UBq)  s^insDJ  Jd))dq  jo  pooS  sb  XuBnb^  suiBiqo  puB  uijoj 
p9:(Bj;u93U03  9JOUI  B  UI  s93UB)sqns  9S9q)  sdqddns  puB  s9SBq:> 
-jnd  U9))0  JduiJBj  9q;   '^UBfd  9q)  jo  spsdu  sq)  Suimou^ 

*sp99U  )UB|d  aq;  qoiqM  {bus^bui  ^q^  jo  )unouiB 
IIBius  B  Xiddns  o;  ^JodsuBj:^  puB  dipuBq  )snui  9a\  Jd))BU] 
J9q)o  JO  uopjodojd  b  sSjbj  Moq  99S  9m  'ja^BAv  jo  ;q3i9AL 
s)i  sq:(jnoj-99jq4  o)  pjiq^-duo  uiojj  suib^uod  U9)jo  sjiiubuj 
qons   ^Bq;   jsquidiusj    3a\    U3q^       'siUBjd    oj    ^uduiqsunou 

pjOJJB    UBD    )Bq)     S)U9UI9I9    JO    S)SISU03    9jnUBUJ  Siq)    JO  J9);BUI 

Xjp  9q)  JO  q}U9)-9UO  UBq;  SS9(  'psAUdp  si  )i  qoiqM  luojj  s^UBid 
9q;  JO  )Bq;  o;  jbijuiis  Supq  9Jn)BU  s)j     '[tos  dq;  uiojj  soaij^ 
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-9p  ^UBjcJ  9q;  qDiqM  s3DUB;sqns  snouBA  aq^  \\ie  jo  ;unotiiB  ps^i 
-iBji  B  u}b;uod  ''d^s  *mbj;s  SuiXbd^p  *3jnuBui  pjBXujBg 

•p3p33U  S^U9UI9p  ^\{\  SujUIB^UOD  SOJllUBUI    JO  UOpippB 

3q;  Xq  p9;u3iU3iddns  aq  Xbui  |ios  3q:j  jo  uoi;;soduiOD9p  jBjn 
-}BU  9qi  Xq  ^iqBjiBAB  apBui  XuBnpBjS  ;unoii3B  sq;  jo  'ja^SBjd 
puB  3UIIJ  SB  s9jnuBui  qDfis  JO  uopippB  9q;  Xq  uijoj  J9dojd  Dq; 
ojui  p9;j9AUOD  9q  XBiu^sq;  *pooj  ^UB|d  joj  uopipuoD  siqB^ins 
-un  UB  ui  3upsix9  SIBU94BUI  9S9q;  JO  DDUBpunqB  UB  su;b;uoo 
lies  9q;  U9q^  "sajnuBUi  jo  uoi^BDqddB  9q;  Xq  psiiddns  9q 
Xbui  Xouapyap  aq;  04  p9JJ9j9J  9AoqB  s;u9ui9|9  u9Zop  jjBq  9q; 

JO  9JOUI    JO  9UO  XUB  UI  ;U9pif9p    XlJBJn^BU  SI  IJOS  B  U9q^ 

•9JOUI  puB  uibjS  jo  spunod  p9jpunq  9Ji4U9  9q;  jo 
q4AiOj3  9q;  :jU9A9Jd  [[im  spunod  OAq  siq^  jo  9DU9sqB  9q;  ;9X 
puB  *U9Soj:jiu  JO  spunod  oav4  ;nq  suib^uod  ;B9qM  jo  spunod 
p9jpunq  9UO  ■ibu9;bui  9iqBn|BA  9siAU9q;o  jo  S9i;puBnb 
9Sjb[  jo  9sn  3ui5iBUi  9q;  J9puiq  jo  ;u9A9jd  Xbui  sdojo  juijbj  jo 
q;u9;-9UO  J9q)o  9q;  jo  ^JBd  uijoj  qoiqM  s;u9ui9i9  U9Zop  JiBq  b 
JO  9UO  XuB  JO  sjios  9q;  uiojj  *9DU9sqB  iBiiMBd  JO  *9DU9sqB  9qx 
•ss9iq;jOAV  ;i  jo  9DUBiBq  9q;  9>ibui  Xbui  uijbj  b  jo  p99p  9q:j 
UIOJJ  uoissiuio  n^^s  V  puiM  9q;  q^iM  bS  puB  9Uiod  X9qx 
dojD  siq  JO  sq:>U9;-9Uiu  9q4  joj  ibij9;bui  9q;  ;noqB  jpsuijq 
9iqnoj4  lou  p99U  J9Uijbj  9q:>  ^jBopoBjd  si  uoi;b3ijji  ss9iufj 

•do;s  Xf9;9[duiOD  jo  Sbj  [jim  auiqoBUi  9q;  jo 
Suj^iJOAV  9q;  puB  ibij9;bui  ;uB]d  9iqB;ins  jo  Xjddns  ;u9iDij[jns  b 

JO  UOI^BAiqllHD  ;D9|39^       lUBld  9q;  O;  XjBSS9D9U  SUOI^ipUOD  9JB 

P9;b Albino  ipM  jios  poo3  y  'sauiqDBUi  9S9q;  jo  3ui>ijom  9q; 
JOJ  p9;ins  4S9q  suoi^ipuoo  9q;  qsiujnj  o;  si  9Jn;inDij3B  jo  9Sod 
-Jnd  9q4  *4q3ii  jbjiuiis  b  ui  ;b  p95iooq  •  J9puiBUJ9J  9q4  dn  pjmq 
*d;9  'mod  9q:j  'd99qs  9qi  *s9UiqDBUi  3uiAii  J9q;o  qoiqAV  uiojj 
IBU9;bui  Xfddns  04  9AJ9S  sb  qons  puB  *3uiq4op  puB  pooj  jno 
JO  ;jBd  Jd)B9j3  9q;  94n^psuoD  sb  qons  *sj9WBIii  diubSjo  p9qsi 

-UIJ  O^UJ   *IBU9:|BUI    9pnJD   *S4U9UI9p    9S9q;  3ui;J9AUOD  JOJ  9UiqD 

-BUI  B  Xfduiis  SI  iUBid  3uiAii  9q;  ';qSil  9uo  ui  4B  p93fooq 


L 


'9Danos 
l^q;  uiojj  X[9jpu9  p9AU9p  s^u^id  4SOUI  Xq  si  (uaSoj^iu)  auo 
4Bt[x  'Ifos  3q;  luojj  Xpipua  psAUsp  Xiubss9D9U  9JB  qoiqAv  jo 
9UO  ;nq  ije  's;u9Ui9p  iej9A9s  jo  s;unouiB  Sui^Oba  |o  dn  9pEiu 

SI    J944BUI    Ajp    JO    q;U94-9UO    J9q;0    9qX       *J9iBAV  pUB  JIB  UIOJJ 

p9AU9p  9JB  'sdojD  uiiBj  JO  j9;;bui  Xjp  9q:i  jo  sq;u9;-9Uiu  uBq; 
9JOUI  9;n4psuoD  qojqM  U9SXxo   puB  U93ojpXq   'uoqaB^ 

SHHriNvw  JO  asodHnd  3hi 


•Xjddns  jpq:^  9AU9p  sdojo  uijbj 
ijsoui  ^Bq;  sjios  JO  j9;bav  XjBjiidBD  9q4  uiojj  Xjuibui  si  ;i 

■;d95f  9JB  X9q^  qDiqM  ui  jib  9q;  jo  uoi^ipuoD 
9q;  uodn  3uipu9d9p — 9jn:)sioui  oidoDSOj^Xq  ;u9D  J9d  U99)jij 
o;  U9;  SB  qSiq  sb  uib:>uod  Xpu9nb9Jj  'Xjp  Xpu9JBddB  qSnoq; 

'•Di9  'UJBJS  *XBq  'JfJlS  *|OOM  'UO;:jOO  'J9dBJ  *)U9)X9  9iqBJ9pis 
-UOD  B  O;  J9AV0d    DidODSOjSXq  Siq;  9ABq   JBqiUIBJ  9JB  9M  qDiqA\ 

q;iM  s9DUB;sqns  hb  XiJB9fj  •9J9qdsounB  :jsioui  b  uiojj  soub^s 
-qns  Xjp  Xip9jJ9d  b  Xq  dn  u9>ib;  ;Bq;  sb  p9Uij9p  9q  osjb  Xbui 
9jn;sioui  DidoosojSXH  flo  u9ai3  ;Bq;  4D9jiod  o^  sb  j9uubuj 
B  qons  UI  p9;B9q  u9qA\  j9JBM  jo  X;i;uBnb  9iqBJ9pisuoD  b  ppiX 
o;  q3nou9  ^^Diqij  ^nq  *;j9j  puB  U99s  oq  o;  uiq;  oo:j  *9iDi;jBd  jios 
9q;  uodn  ajn^sioui  jo  j9Xbj  uiq;  Xj9a  b  jo  XjiBnsn  s^sisuoD 
)j  Xjp  Xpu9JBddB  SI  ;;  u9qM  (los  sq;  ui  suibui9j  ;Bq)  j9)bai 
9q;   SI   j9;bm   oidoDsojSXjj       "^axv^     DidobsoHOAH 

sjooj  JO  q^AAOjS  9q4  o;  Xjbss909u  si  qoiqM  jib 
JO  93UBJ)U9  9q)  s)U9A9jd  osiB  )i  'p9AOUi9J  ;ou  SI  )SnjD  9q;  JI 
•9jn;sioui  JO  sso|  XjBSS909Uun  9q;  iU9ix9  ;b9jS  b  o;  3upu9A9Jd 
snqi  'u93|Ojq  9JnsB9Ui  b  ui  si  9DBjjns  9q5  4«  J9Avod  XjBUjdBO 
9q^  puB  uoi^BApino  Xq  ;snjD  siq)  ^BSJg  'Avopq  uiojj  jd^bav 
9q;  jjo  AVBjp  o;  p9;ins  |I9M  S9qni  XiBfiidBO  snoJ9Uinu  3uiuiJ0j 
snq^  *j9q;93o;  9sop  9\\  s9ppjBd  jios  9q4  qoiqM  ui  suijoj  ;snJD 
B  '3uiXjp  uodfi     'd99p  OS  pu9;x9  ;ou  s9op  ;i  ;Bq;  ;d9DX9» 
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'PM    3IiqM    |10S    XABDq    B    SupBAl^jnD    Ul   SB   91UBS  31^4  SI  :iins3J 

3qX     *93Bpns  aq;  ssjppnd  ]ios  b  ,uodn  uibj  SiiiqsBp  y 

•S9AB3J  Qij:)  qSnoiHi  S9dBDS9  j9;ba\  qDnui 

9SnBD9q  UOi;BJOdBA9  9SB9iOUI  pUB|  UO  SuiMOjS  S^UBjd  J9q40 
pUB    SSBJrj        •UOpBJOdBA9    Xq    J9;BA\    JO    SSOJ    >(D9qD    jflM    pUBS 

9S00J  U9A9  JO  ';snpMBs  'avbj;s  p9Woa  X|iBi;jBd  jo  qoinui  y 
•M0II9UI  puB  9SOOI  ji  UBq^  pidBJ  9JOUI  qDHUi  9q  |i;a\  ssoj  9q; 
PBduiOD  puB  pjBq  9q  siq;  jj  •9DBjjns  |ios  9q;  p  uopjpuoD 
9q4  uodn  spu9d9p  p9AOUi9J  snq4  sj  9jn4sioui  ^\\x  qoiqAV  :)b  9;bj 
^m     "q^dsp  9iqBJ9pisuoD  b  o;  Xap  X|uiJojiun  9UiOD9q  SBq  {los 

^Vfl  Ii;un  9DB[d  S^I  93|B:J  O^  MOI9q  lUOiJ  S9UI0D  9J01U  P9AOUJ9J  SI 

51  sy     •uopBJodBA9  Xq  9J9qdsouJ4B  9q;  o;ui  p9AouJ9J  XjiBnup 

-UOD  3ui9q  SI  SjIOS  }0  9DBJJnS  94Bip9UIlUI  dVfl  4B  J9;BM  9qX 

'sq:jnojp  Suunp  9jn;sTOUi  uib}9j  04  J9A\od  Ji9q:>  '9DU9q 
puB  'J9AVod  XjB]|idBD  Ji9q:|  s9Aoadiut  s|ios  ^q^q  no  sdojo 
U99j3  jo  J9pun  SuiAYOjd  9q4  puB  9anuBui  pjBX  uijbj  jo  uo^ippB 
^MX  'Js^'Aod  XjBUjdBD  s;i  J9;b9j3  9q4  suib;uod  ijos  XpuBs  b 
snuinq  jo  j9Wbui  diubSjo  9JOIu  9qjL  sfios  Xji9abj3  jo  XpuBs 
ueq;  9Joui  qonui  uiBi94  XijBnsn  s|ios  ;B9d  puB  Xb|d  uosb9j 
sivfl  jOjj  ■p'9UiB:j9J  J9;bm  jo  4unouiB  9q;  j9:jb9j3  9q:i  s9[D!:|JBd 
9qi  J9uy  9q;  X]iBJ9U9r)  '[tos  9q:j  dn  93fBui  qDiqM  s9|0i;jBd 
9q;  JO  9Jn;BU  pUB  9z;s  sq;  uodn  spu9d9p  suibui9J  os  qoiqM 
4unouiB  9qjL  *J94BM  XjBqidBD  9q;  sb  uavo.ujj  si  Xbavb  p9p;9s 
SBq  J9)BAV  99JJ  ovft  J9;jB  SUIBUI9J  qoiqAv  ;Bq;  ijos  p9u;Bjp  ipM 
B  uodn  sfiBj  UIBJ  U9q^  •S9qn4  XjBijidBD  9]5;q  9S9q;  jo  sJ9q 
-uinu  9Sjbi  uijoj  s|ios  jo  S9|DpjBd  9q:i  U99Av;9q  93Bds  9qj^ 

s^i  P9JIBD  SI  suopipuoD  qons  ui  9SU  o;  J95BA\  JO  J9Avod  9qx 
■9SU  njM  j9;bav  9q;  J9qSiq  9q;  9qn:>  9q:>  jsuy  9qx  'S9qoui 
IBJ9A9S  JO  ^qSpq  B  04  ;i  ui  9sij  o:>  U99S  9q  jijm  j9;bm  9q;  puB 
9qn;  ssbjS  jjbuis  Xj9a  b  jo  pu9  9q4  J94Bav  9q;  ui  ;j9sui  "\\ 
JO  S9pis  ijB  UO  jnoDO  o-\  U99S  9q  iijAv  3uiq;  9Uibs  9q;  puB  J9;bm 

9q:j    Ul    SSBjS    MOpUlM   JO  9D9ld  UBSp  B  PIOH       '9J9qA\9SI9  UBq:j 

J9qS;q  9q  i]im  ^\  ssb|3  sq;  q:|iM  pB^uoo  ui  S9ui09  ;i  9J9qM  :jBq; 
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p3D|;ou  aq  iijAv  ;j  pue  qsip  jamo  jo  j^iquin^  ssbjS  UBap  b  o^ui 
J9;ba\  jo  X;i;uHnb  b  jnoj    'SllOS  dO  H3XVAV  AHVllldV3 

•s^SbssbcI  jib  aqi  3ui3§op 
;nomiA\  j3;bm  p  ;unouiB  aSiBj  b  jo  uoiiU9;9J  aq;  jo  s^iiu 
-pB  qoiqAv  uouipuoD  oj^ij-aSuods  'snjod  ;Bq;  ui  si  jios  aqj  puie 
*o;Bj;9uad  ubd  s^ooj  'o;Bj;9U9d  ubd  Jiy  'sassBUi  duiiq  ||buis 
U39A\;9q  s3DBds  ijBuis  snojaiunu  suijoj  ;i  s3ui;;9M  puB  sSuiXip 

DAlSS3D3nS    Xg        •A\0ipui    3JOUI    pUB    9J0UI  Xl|BnpBj3  S9l|IOD9q 

|ios  9q;  puB  suiBjp  9ii;  Xq  j9;ba\  jo  ss9dx9  9q;  9aoui9^ 

SSBIU  p9DBJJnS  pA9|  9JOUI  ;BqM9UJOS  B  O^UI  S9piyBd 

9q^  unj  puB  UAvop  uiaq^  5iB9jq  o;  ui9q)  i9AV  XpuajDiyns  sBq 
;i  iii;  X;inoijjip  q?iA\  X|uo  ui9q5  s9;BJ)9U9d  J9)bav  9]iqM  jib  puie 
s^ooj  o;  snoiAJ9duii  9jinb  jo  ^soiufB  9jb  qoiqAv  puB  *avoi|9Ui 
o;  9iqissoduii  ^souqB  si  ;i  qoiqM  S93pi'^  "^^H^  p9up-uns  jo 
SAVOJ  SB  3uiddojD  puB  uoi;BAi4|nD  joj  9iqB;ins  sb  ^noqB  S93pu 
lujoj  3uiXjp  uodn  X9q;  puB  uouipuoD  ;9av  b  ut  avoij  'q^MajS 
;uBid  JOJ  pa^msun  4soui  spojo  oju;  5fB9jq  X9q4  puB  uopip 
-uoD  Xjp  B  ui  s[ios  qDns  9iqissod  jj  a\oij  "Xjp  Xpu9piyns  si  51 
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ash,  converting  it  into  forms  soluble  in  water.  Though  the 
process  is  usually  slow  yet  in  those  soils  containing  an  abund- 
ance of  those  minerals  which  contain  potash  it  is  usually  quite 
sufficient  for  the  needs  of  most  crops.  When  it  is  not  suffi- 
cient it  may  be  hastened  by  the  addition  of  certain  minerals, 
such  as  lime,  marl  and  plaster.  In  light  sandy  soils,  how- 
ever, and  on  some  soils  composed  largely  of  organic  matters 
such  as  peat  or  muck  lands  there  is  frequently  a  deficiency 
of  potash  compounds  so  that  the  amount  made  soluble  from 
year  to  year  is  not  sufficient  to  supply  the  needs  of  our  crops. 
In  such  cases  the  addition  of  potash  in  some  of  its  forms  sol- 
uble in  water  may  prove  highly  beneficial.  Especially  is  this 
true  for  certain  classes  of  crops,  notable  among  which  are 
clover  and  peas. 

Potash  Manures.  The  forms  in  which  potash  is  usu- 
ally applied  to  soils  is  either  that  of  a  chloride,  a  sulphate, 
as  part  of  an  organic  compound  or  in  ashes  in  the  form  of  a 
carbonate.  As  to  which  of  these  forms  is  most  suitable  there 
has  been  much  contention,  especially  with  regard  to  the  first 
two. 

It  is  claimed,  on  the  one  hand,  that  chloride  of  potash 
is  injurious  to  certain  crops,  especially  potatoes  and  tobacco; 
that  it  gives  potatoes  of  poor  quality  and  injures  the  burning 
quality  of  tobacco.  On  the  other  hand  this  is  disputed.. 
From  the  results  of  the  experiments  upon  this  point  it  would 
appear  that-  under  certain  conditions  the  chlorides  would 
prove  injurious  while  under  others  they  would  not.  Any  in- 
jurious results  which  may  occur  are  apparently  due  to  the 
chlorine.  Notwithstanding  these  apparent  injuries  there  can 
be  little  doubt  that  fertilizers  containing  considerable  of  chlo- 
rine are  much  used,  not  only  with  good  results  as  to  increase 
in  yield,  but  without  noticeable  injury  to  the  quality  of  the 
crop.     In  fact  the  use  of  common  salt  (chloride  of  soda) 
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upon  wheat  often  shows  a  noticeable  improvement  in  the  ap- 
parent quality  of  the  berry,  making  a  heavier  and  plumper 
grain. 

If  it  be  conceded  that  chloride  of  potash,  because  of  the 
chlorine  it  contains,  has,  when  in  manures,  an  injurious  effect 
upon  the  quality  of  the  crops  produced,  then  chlorine  pres- 
ent in  other  components*  of  that  manure  will  be  equally  in- 
jurious. It  does  not  appear  that  potash  in  such  compounds 
has  a  higher  agricultural  value  than  in  the  ordinary  potassium 
chloride.  This  is  all  the  more  apparent  when  we  remem- 
ber that  either  sulphate  or  chloride  of  potash  when  added  to 
most  soils  are  very  soon  decomposed  and  the  potash  retained 
in  some  other  form  while  both  the  chlorine  and  sulphuric  acid 
wnite  with  some  other  base,  generally  lime,  and  may  be 
largely  removed  in  the  drainage  Water.  For  this  reason  pot- 
ash salts  containing  considerable  quantities  of  chlorine  are 
frequently  applied  to  the  soil  several  months  before  the  plant- 
ing of  the  crop  for  which  used. 

As  to  the  importance  of  a  small  amount  of  sulphur  for 
crops  there  can  be  no  question.  It  is  probable  that  most 
soils  contain  sufficient  available  sulphurs  to  supply  the  needs 
of  crops,  at  least  such  as  can  be  grown  without  other  manures. 
Organic  manures,  superphosphates,  and  most  mixed  fertilizers 
contain  sufficient  sulphates  from  other  sources  than  potash 
salts  to  supply  any  deficiency  likely  to  exist.  And,  besides, 
so  far  as  known,  there  is  no  experimental  evidence  to  show 
that  the  sulphates  of  the  various  bases  applied,  as  manures 
are  generally  productive  of  greater  yields  than  the  chlorides. 

The  true  cause  of  the  increased  price  of  sulphate  of  pot- 
ash in  its  pure  form  is  its  use  for  other  purposes  and  its  com- 
parative scarcity.  There  are  apparently  no  reasons  why 
other  and  cheaper  forms  are  not  generally  equally  valuable 
for  most  agricultural  purposes. 

•As  occurs  in  Kainit. 
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Some  organic  manures,  such  as  tobacco  stems. aji.d  cot- 
ton seed  meal,  frequently  contain  considerable  quantities  of 
potash.  The  former  of  the  substances  mentioned  sometimes 
•contains  as  high  as  eight  per  cent  while  the  latter  contains 
about  two  per  cent.  The  potash  in  this  class  of  substances 
is  of  course  made  available  only  upon  their  decomposition. 
The  action  is,  therefore,  not  likely  to  be  as  prompt  as  from 
the  use  of  mineral  salts. 

Potash  in  unleached  wood  ashes  exists  mainly  in  the 
iorm  of  a  carbonate.  This,  because  of  its  strong  alkalinity 
may  be  injurious  to  soil  and  crops  if  added  in  large  quanti- 
ties. It  is  soon  decomposed  in  most  soils  so  that  its  alkalin- 
ity does  not  last  long  and  if  not  strong  enough  to  injure  the 
vegetation  during  the  time  it  acts  it  may  prove  highly  bene- 
ficial. Caustic  lime,  which  is  strongly  alkaline,  is  often  used 
with  good  results.  A  marked  difference  between  it  and  car- 
bonate of  potash  is  that  the  latter  is  much  more  soluble  in 
water  and  hence  more  energetic  in  its  action.  The  potash  of 
the  carbonate,  once  fixed  in  the  soil  is  probably  equally  as 
beneficial  as  that  from  any  other  form. 

Because  of  th^  ability  of  many  soils  to  retain  in  insoluble 
-compounds  the  potash  added  to  them,  so  that  little  is  lost  by 
drainage,  an  excess  applied  in  any  given  year  over  what  the 
<:orresp6nding  crop  may  utilize  will  largely  remain  for  future 
use.  The  same  occurs  with  phosphoric  acid  but,  in  many 
<:ases,  not  with  nitrogen. 


LIME. 

Probably  no  other  substance,  except  farm-yard  manure, 
Was  been  so  extensively  applied  to  soils  to  increase  their  pro- 
-ductiveness  as  lime.  Especially  is  this  true  in  many  of  the 
iarm    districts  of  Great  Britain,  and   in  some  parts   of  the 
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continent  of  Europe.  Its  use  has  frequently  proved  of  con- 
siderable  value.  That  it  does  so  by  producing  more  rapid 
decomposition  or  other  changes  in  the  soil  rather  than 
by  bringing  to  it  the  elements  of  fertility  appear  not  only 
from  our  knowledge  of  the  elements  of-  plant  growth  and  the 
conditions  in  which  they  exist  in  the  soil,  but  also  from  the 
practice  of  many  land  owners  of  England  to  prevent  by 
contract  the  use  of  lime  by  their  tenants.  To  be  sure,  a 
certain  amount  of  lime  is  necessary  to  the  growth  of  all 
plants,  but  the  general  experience  seems  to  be  that  it  is  not 
foremost  among  the  elements  of  fertility  that  may  be  prof- 
itably added  to  soils.  As  an  element  of  plant  growth,  its 
addition  seldom  becomes  more  important  than  the  addition 
of  phosphoric  acid,  and  when  this  addition  takes  place,  suf- 
ficient lime  almost  always  necessarily  accompanies  it.  So, 
too,  the  amount  usually  added  when  applied  by  itself  is  far 
in  excess  of  that  which  enters  into  the  structure  of  plants 
growing  upon  the  soil,  even  for  many  times  the  number  of 
years  during  which  its  effect  is  apparent. 

Lime  may  be  useful  for  correcting  the  acidity  of  certain 
soils.  Being  strongly  alkaline  in  its  nature  it  will  combine- 
with  certain  acids  Qf  the  soil  which  frequently  occur  in  wet, 
boggy  place.5,  and  the  presence  of  which  are  injurious  to 
plant  growth.  So,  too,  it  will  decompose  certain  sulphates 
of  iron,  an  injurious  excess  of  which  frequently  occurs  in 
lands  similar  to  those  above  mentioned.  In  cool  climates, 
where  partially  decomposed  organic  matter  tends  to  accumu- 
late to  an  undue  extent,  lime  will  be  beneficial  in  hastening 
the  decomposition.  There  is  apparently  little  need  of  its  use 
for  that  purpose  in  this  State.  Lime  is  also  thought  to  decom- 
pose certain  minerals  of  the  loil,  whereby  certain  other  ash 
elements  are  made  available  to  plants.  It  also,  in  the  forni 
of  a  carbonate  assists  certain  important  psocesses  in  the  soil. 
Lime  improves  the  physical  condition  of  light  land,   either 
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\>y  filling  spaces  between  the  particles,  or  by  uniting  chem- 
ically with  them  to  bind  them  together,  probably  both.  It 
also  mellows  heavy  clay,  causing  it  to  be  easily  pulverized 
when  dry,  when  otherwise  it  would  form  a  hard  mass. 
Draining  and  lime  together  will  greatly   improve  such  soils. 

Lime  is  applied  either  to  meadow  land,  or  generally  be- 
fore plowing  for  other  crops.  It  cannot  well  be  applied  with 
organic  substances  and  fertilizers  containing  ammonia,  unless 
precautions  are  taken  to  prevent  loss.  In  case  of  slowly  de- 
composing organic  manures  such  Joss  would  be  largely  pre- 
vented by  thorough  mixing  with  the  soil. 

The  amount  of  lime  used  seems  to  vary  greatly,  not 
only  with  the  purposes  for  which  used,  but  often  with  the 
opinions  of  different  farmers  when  used  under  apparently  the 
same  conditions.  For  frequent  applications,  from  thirty  to 
forty  bushels  of  shell  lime  per  acre  have  been  recommended. 
AVhen  it  is  desired  to  change  materially  the  physical  condi- 
tion of  the  soil,  much  larger  amounts  must  be  used.  As 
permanent  injury  may  result  from  an  over-dose  of  lime,  the 
inexperienced  should  use  it  with  caution. 

The  chief  natural  materials  which  serve  as  a  source  of 
lime  for  applying  to  land  are  limestone,  chalk  and  marl.  In 
-all  these  the  lime  is  in  the  form  of  a  carbonate.  The  former 
of  these  substances,  and  in  some  cases  the  others  are  in  too 
<:ompact  a  condition  to  be  used  without  pulverizing.  The 
most  ready  means  for  this  purpose  is  that  of  burning  and 
afterwards  slaking  with  water.  The  lime  thus  prepared  is 
more  caustic,  more  vigorous  in  its  action,  and  is  in  many 
oases  preferred  to  the  carbonate. 

Caustic  or  Shell  Lime.  This  is  the  form  the  car- 
bonate assumes  after  being  subjected  to  a  high  heat.  The 
carbon  dioxide  is  driven  off.     The  calcium  oxide  remains. 
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It  is  the  form  in  which  lime  is  bought  for  building  purposes. 
It  is  usually  in  a  hard,  rocky  condition  and  is  very  caustic. 
Usually  it  is  not  spread  upon  the  ground  until  slaked. 

Hydrated  or  Slaked  Lime.  When  water  is  added 
to  caustic  lime  it  is  absorbed  with  great  rapidity  and  with  a 
giving  off  of  much  heat.  A  new  chemical  compound  is 
formed  called  calcium  hydrate.  If  the  slaking  is  properly 
done  the  lime  will  now  be  in  a  loose,  mellow  condition.  When 
for  use  upon  land,  a  favorite  way  of  slaking  it  is  to  plac^  a 
quantity  of  the  shell  lime  in  small  holes  in  the  soil  at  conve- 
nient distances  and  cover  for  a  short  time  with  a  small 
amount  of  earth.  Sufficient  water  will  thus  be  absorbed 
from  the  soil  and  the  lime  will  be  ready  for  spreading  in  the 
course  of  a  day.  Care  should  be  taken  that  it  be  not  rained 
on  before  spreading. 

Slaked  lime,  though  still  caustic,  is  less  so  than  shell 
lime.  As  it  remains  in  the  soil,  it  gradually  takes  up  car- 
bon-dioxide and  loses  its  caustic  properties.  It  will,  of 
course,  combine  with  any  other  free  acids  which  may  exist 
in  the  soil,  and  may  even  combine  with  pure  sand.  It  is 
slightly  soluble  in  pure  water. 

Air  Slaked  Lime.  When  caustic  lime  remains  ex- 
posed to  the  air  it  gradually  takes  up  moisture  and  carbon- 
dioxide  and  falls  to  pieces  the  same  as  though  water  had 
been  poured  upon  it.  This  mixture  of  carbonate  and  hy- 
drate of  calcium  exerts  on  soils  an  influence  similar  to  that  of 
slaked  lime  but  is  milder  in  its  action. 

Marl.  This  is  a  mixture  of  considerable  quantities  of 
carbonate  with  clay,  sand  or  mud  and  is  gererally  the  remains 
of  shell-bearing  animals  such  as  clams  and  snails.  Its  value 
depends  mainly  upon  the  amount  of  these  shells  or  the  car- 
bonate of  lime  it  contains.     It  is  usually  readily  pulverized  or 
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becomes  so  upon  .exposure  in  heaps  upon  the  ground  during 
freezing  weather.  Its  action  is  similar  to  that  of  slaked  but 
is  even  much  more  mild  than  air-slaked  lime.  The  sand 
and  clay  which  it  contains  may  assist  in  improving  the  phy- 
sical condition  of  the  soil  but  it  is  doubtful  if  it  can  be  largely 
used  for  that  purpose  in  this  state  at  the  present  time.  Land 
is  as  yet  too  plentiful  and  cheap  to  make  it  seem  profitable  to 
resort  to  such  laborous  means  of  improving  it.  As  with  lime 
the  amount  of  marl  to  be  used  depends  upon  numerous  condi- 
tions. Another  important  one  must  here  be  taken  into  account, 
namely,  its  purity.     This  differs  with  nearly  every  deposit. 

Gypsum,  land  plaster,  or  sulphate  of  calcium.  This 
article  is  largely  used  in  certain  portions  of  this  country 
mainly  to  encourage  the  growth  of  clover.  It  is  also  used 
with  varying  results,  generally  slight,  upon  corn  and  some 
other  crops.  In  some  of  the  regions  above  referred  to  it  is 
believed  by  many  that  clover  cannot  be  successfully  grown 
without  it.  That  it  is  highly  beneficial  to  clover  is  often 
illustrated  upon  fields  on  which  it  has  been  carelessly  sown 
the  result  being  alternate  streaks  of.  poor  and  good  growth. 

Much  discussion  has  been  raised  over  the  probable  cause 
of  the  beneficial  effects  of  this  article.  It  contains  two  of  the 
necessary  materials  for  plant  growth  but  its  beneficial  effects 
cannot  generally  be  ascribed  to  this  cause.  There  is  reason 
to  believe  that  gypsum  causes  the  decomposition  of  certain 
compounds  containing  potash,  whereby  it,  and  perhaps  some 
other  bases  are  made  available  for  the  use  of  crops — the  lime 
taking  the  place  of  them  in  the  compounds  decomposed — the 
sulphuric  acid  combining  with  them  to  form  salts  soluble  in 
water.  Admitting  this  to  be  the  action,  it  tends  to  impov- 
erish the  soils  to  an  extent  far  greater  than  is  brought  about 
by  the  use  of  most  other  manures.  It  is  slow  in  its  action 
and  it  is  possible  that  its  use  might  profitably  give  way  to 
kainit  and  other  salts  containing  potash. 


[40] 

Plaster  for  clover  is  usually  sown  broadcast  early  in 
spring.  A  dressing  of  seventy  pounds  per  acre  is  amply 
sufficient  for  this  climate.  It  is  sometimes  useful  in  composts 
(which  see)  and  about  stables  where  a  little  of  it  scattered 
will  prevent  the  escape  of  ammonia  fumes. 

Gypsum  beds  of  good  quality  are  reported  to  exist  in 
Pike  County.     (Ark.  Geol.  Rep.  Vol.  II,  1888.) 


ASHES.  i 

Ashes  owe  their  value  as  a  manure  to  the  supplying  of 
valuable  elements  of  plant  growth,  to  their  ability  to  favor 
certain  chemical  changes  in  the  soil  and  to  their  suitableness 
to  improve  by  mechanical  means  its  physical  condition. 

Wood  Ashes.  The  composition  of  wood  ashes  varies 
greatly  with  the  kind  of  wood  from  which  they  are  formed 
and  the  amount  of  impurities,  such  as  sand,  charcoal  and 
moisture  which  they  contain.  An  average  of  116  analyses 
of  various  kinds  of  wood  ashes,  by  the  Massachusetts  Agri- 
cultural Experiment  Station,  gives  of  acual  patash  soluable 
in  water  5  ]^  per  cent  and  of  total  phosphoric  acid  1 5^  per 
cent.  Unleached  hardwood  ashes  when  free  from  dirt  often 
contain  a  much  larger  per  cent  of  both  phosphoric  acid  and 
potash.  Aside  from  these  substances,  ashes  usually  contain 
calcium  carbonate  sufficient  to  amount  to  half  their  weight  or 
more.  This  article  here  serves  the  same  purpose  as  in  marl 
or  chalk  while  the  highly  alkaline  nature  of  the  potassium 
carbonate  which  unleached  ashes  contain  make  their  action 
upon  the  soil  very  similar  to  that  of  caustic  lime.  One  dif- 
ference in  the  action,  however,  seem  to  be  that  there  is  much 
more  danger  of  applying  an  excess  of  ashes  than  of  lime. 
On  certain  heavy  soils  which  eveij  very  large  quantities  of 
lime   make  more   easy   to  work  the  application  of  ashes  in 
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large  quantities  cause  the  land  to  become  hard  and  difficult 
of  cultivation.  This  result  is  believed  to  be  brought  about  by 
a"  chemical  action  of  the  potassium  carbonate  upon  the  soil 
whereby  it  is  in  a  measure  cemented  together.  Because  such 
soils  are  more  likely  to  be  benefited  by  an  application  of 
potash  a^nd  partly  because  they  are  more  apt  to  be  improved 
by  the  mechanical  action  shortly  to  be  described,  ashes  are 
most  suitable  for  sandy  or  gravelly  soils. 

In  considering  the  capillary  power  of  soils  it  was  noted 
that  the  finer  the  particles  and  consequently  the  finer  the 
pores  between  them  the  greater  will  be  the  capillary  power 
of  the  soil.  Wood  ashes  are  generally  in  a  very  finely  di- 
vided condition,  and  are  found  to  be  very  retentive  of  moist- 
ure, either  when  by  themselves  or  when  mixed  with  earth. 
When  applied  in  considerable  quantities  they  are  found  to  in- 
crease to  a  marked  extent  the  capacity  of  the  soil  not  only  for 
retaining  moisture,  but  for  bringing  it  up  from  the  depths 
below. 

Leached  Wood  Ashes.  Ashes  after  prdinary  Cach- 
ings contain  about  one  per  cent  of  potash  and  about  one  and 
one-half  per  cent  of  phosphoric  acid,  there  being  generally  a 
larger  proportion  of  moisture  than  in  the  unleached.  .  Their 
action  on  the  soil  is  similar  to  that  of  the  unleached,  except 
such  as  is  due  to  the  potash  and  its  strong  alkalinity.  They 
are  milder  in  their  action  and  can  safely  be  applied  in  much 
larger  quantities  than  the  unleached. 

Ashes  from  lime  and  brick  kilns  are  similar  to  other 
ashes  from  the  same  fuel,  but  usually  contain  a  larger  per 
cent  of  impurities. 

Coal  Ashes.  These,  in  distinction  from  wood  ashes 
are  nearly  or  quite  worthless.  They  contain  little  or  no  val- 
uable fertilizing  material,  as  will  be  seen  from  the  table  below. 
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Finely  sifted  coal  ashes  might  serve  to  improve  the  capillary 
condition  of  soils,  but  it  is  doubtful  if  they  can  often  be  profit- 
ably used  for  this  purpose. 

Cotton  Seed  Hull  Ashes.  These  serve  as  a  val- 
uable source  of  potash.  They  are  shipped  largely  ^from  the 
South  to  the  New  England  States  to  be  used  as  fertilizers, 
which  argues  strongly  that  they  can  be  profitably  used  at 
home.  The  reported  average  of  forty-nine  analyses  made 
by  the  Connecticut  Experiment  Station,  of  this  article  shipped 
to  that  state  for  sale,  is  22.84  P^r  cent  of  potash  soluble  in 
water,  and  8.61  per  cent  of  total  phosphoric  acid.  Of  the 
phosphoric  acid  present,  more  than  seven-eighths  was  found 
to  be  in  an  available  condition.  The  varying  composition  of 
these  ashes  due  to  impurities  is  noted.  The  maximum  pot- 
ash found  was  32.8  per  cent,  the  minirhum  10.4  per  cent. 
Maximum  phosphoric  acid  11.7  per  cent,  minimum  3.7. 
Dr.  Jenkins,  in  the  paper*  from  which  the  above  figures  were 
taken,  says,  concerning  these  ashes  in  general:  **At  from 
$30.00  to  $35.00  per  ton  they  are  a  very  cheap  source  of 
potash.'*  Parties  in  buying  these  ashes  will  do  well  to  note 
with  care  the  proportion  of  coal  cinders  and  other  impurities 
present,  and  act  accordingly. 

As  in  wood  ashes,  the  greater  part  of  the  potash  here 
exists  as  a  carbonate.  Little  chlorine  is  present,  and  these 
ashes  serve  an  excellent  purpose  in  growing  tocacco.  As 
compared  with  wood  ashes,  they  contain  but  little  lime.  As 
these  ashes  are  produced  in  considerable  quantities  in  this 
State,  a  complete  analysis  made  at  the  Connecticut  Experi- 
ment Station  is  given  below,  showing  the  solubility  of  cotton 
hull  ashes : 


^Report  Connecticut  Board  of  Agriculture,  1890,  p.  Q5. 
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Soluble  in  Water.        InBoIuble  in  Water.       Total. 

Potash 25.20 

Soda 50 

Lime None. 

Magnesia 20 

Oxide  of  Iron  and  Alumina None. 

Phosphoric  Acid 1.52 

Sulphuric  Acid  2.32 

Chlorine , 21 

Carbonic  Acid - 8.28 

Silica,  Sand  and  Earth 16 

Moisture ^ 


2.65 

27.85 

.80 

1.30 

5-23 

5-23 

11.04 

11.24 

1.64 

1.64 

8.29 

9.S1 

.09 

2.41 

None. 

.21 

3.31 

11-59 

9.34 

9.50 

19.29 

Total 38.39  42.39  ioo.<J5 


COMPARISON-  OF  DIFFERENT  KINDS  OF  ASHES. 

Unleached         Leached  Hard  Soft    Cotton  Seed 

Wood.  Wood.  Coal.  Coal.  Hull. 

Analyses,  where  made Mass.  Conn.  Mich.       Mich.       Conn. 

Potash  soluble  in  water  5.5  i.i  .20  .10  22.84 

Total  Phosphoric  Acid 1.9  1.5  .14  .05  8.61 

Magnesia 3.5  2.7/^*^^  J^'S^ 

Insoluble  in  Acids 12.9  13.8  82.00        94*50 

Moisture  12.0  31. i 

The  phosphoric  acid  in  the  cotton  seed  hull  ashes  was 
as  follows : 

Water  soluble - 1. 19 

Citrate  soluble 6.22 

Citrate  insoluble 1.20 

A  fair  average  value  of  unleached  wood  ashes  would  be 
about  $8  or  $10  per  ton  and  of  leached  about  $3  per  ton. 
Ashes  are  especially  useful  for  small  fruits  and  orchards  and 
when  applied  with  care  are  a  useful  dressing  for  grass  lands. 
They  may  be  applied  broadcast,  with  shovel,  at  the  rate  of 
about  one  ton  or  thirty-five  bushels  per  acre.  The  amount 
to  be  used  varies  somewhat  with  the  quality  of  the  ashes,  the 
nature  of  the  soil  and  the  purpose  for  which  applied.  No 
farmer  should  waste  his  ashes  unless  he  has  by  careful  trial 
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found  them  to  be  worthless  as  a  manure.  Ashes  may  serve 
a  useful  purpose  for  composting  with  bones  as  described  else- 
where. If  mixed  with  ammonia  salts  or  organic  matters  rich 
in  nitrogen  they  are  likely  to  cause  loss  of  that  valuable  sub- 
stance. 


BONES. 


Large  quantities  are  annually  used  in  one  form  or  another 
for  manurial  purposes.  They  owe  their  fertilizing  properties 
mainly  to  the  nitrogen  and  phosphoric  acid  which  they  con- 
tain. As  found  in  the  markets  they  differ  considerably  in 
their  composition.  The  average  result  of  iq6  analyses,  made 
by  the  Massachusetts  Experiment  Station,  was  4.12  per  cent 
of  nitrogen  and  23.5  per  cent  of  phosphoric  acid. 

The  usual  form  in  which  bones  are  put  upon  the  market 
is  that  of  ground  bones  or  bone  meal.  The  rate  of  decom- 
position of  bones  in  soils  depends  largely  upon  the  fineness 
with  which  they  are  ground. 

Raw  Bones.  This  term  is  used  to  designate  ground 
bones  made  from  bones  not  previously  steamed  or  boiled. 
It  is  put  upon  the  market  under  various  names  among  which 
are  ** Ground  Bone,"  "Bone  Dust,"  "Bone  Meal,"  "Bone," 
etc.  These  terms  do  not  necessarily  designate  raw  bone  but 
are  also  applied  to  boiled  and  steamed  bone.  The  raw  bone 
of  course  contains  all  or  nearly  all  the  organic  matter  which 
bone  in  the  natural  condition  usually  contains.  Because  of 
this  organic  matter,  especially  the  grease,  the  decomposition 
of  these  bones  in  the  soil  is  often  retarded.  By  steaming  or 
boiling  the  bones  this  grease  is  largely  removed  but  with  it, 
frequently,  a  considerable  quantity  of  the  valuable  nitrogen. 

Bone  Black  or  "Bone  Char.  ' '    This  is  a  refuse  of  cer- 
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tain  manufacturing  processes.  All  the  ^litrogen  is  driven  off 
in  the  charing  of  the  bone.  Owing  to  impurities  the  phos- 
phates present  vary  even  more  than  in  raw  bones.  Bone 
black  is  usually  converted  into  dissolved  bone  or  superphos- 
phate before  being  used  as  a  manure. 

Bone  Ash.  This  as  the  name  implies  is  the  mineral 
matter  that  remains  after  bones  have  been  thoroughly  burned. , 
It  contains  no  nitrogen  but  a  good  article  will  contain  about 
40  per  cent  of  phosphoric  acid.  The  commercial  article  is 
likely  to  contain  somewhat  less.  Bone  ash  i£  exported  from 
South  America  to  a  considerable  extent,  especially  to  Eng- 
land. It,  also,  is  used  in  making  superphosphates,  but  is  in 
a  better. condition  to  be  applied  raw  than  bone-black. 

Dissolved  Bones  or  Bone  Superphosphate.  To 
make  more  readily  soluble  the  phosphoric  acids  of  bones^ 
and  certain  other  substances  to  be  noted  later,  they  are  often 
chemically  decomposed  by  the  use  of  sulphuric  acid.  Fer- 
tilizers thus  prepared  are  known  under  the  commercial  name 
of  '' Superphosphates y 

When  insoluble  phosphate  of  calcium  is  brought  in  con- 
tact with  sulphuric  acid  a  part  of  the  lime  unites  with  this 
acid  to  form  sulphate  of  calcium  which  is  similar  to  the  min- 
eral '*gypsum.''  The  lime  which  remains,  as  a  part  always 
will  if  the  article  is  properly  prepaVed,  forms  with  the  phos-  " 
phoric  acid  a  phosphate  soluble  in  water.  Practically  the  in- 
soluble phosphate  is  never  all  decomposed.  This,  or  some 
other  substance  in  the  mixture,  gradually  unites  with  a  por- 
tion of  the  water  soluble  phosphoric  acid*  producing  by  chem 
ical  change  a  third  phosphate  which  is  in  certain  respects 
midway  between  the  water  soluble  and  insoluble  phosphates. 
This  phosphate  is  known  as  reverted  phosphate  and  the  acid 
ol  it  as  reverted  phosphoric  acid. 
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nures.  This  article  generally  decomposes  rapidly  in  the  soil. 
It  is  very  variable  in  its  composition.  The  better  quality 
contains  from  7  to  8  per  cent  or  more  of  both  nitrogen  and 
phosphoric  acid. 

Cotton  seed  meal,  castor  pomace,  oil  cake  (flax  seed 
cake)  and  tobacco  stems  are  frequently  sold  as  manures.  All 
contain  greater  or  less  quantities  of  nitrogen,  phosphoric  acid 
and  potash.  The  first  three  of  these  substances  are  similar 
in  their  nature,  being  the  residue  of  seeds  after  the  oil  has 
been  expressed.  They  decompose  readily  and  are  especially 
valuable  for  the  amount  of  nitrogen  which  they  contain. 
Cotton  seed  are  generally  hulled  before  the  oil  is  extracted. 
When  not,  the  meal  is  known  as  undecorticated  and  is  less 
valuable  than  the  decorticated.  Tobacco  stems  are  especially 
valuable  for  the  potash  which  they  contain.  Below  are  given 
some  analyses  showing  the  average  relative  composition  of 
these  various  substances  so  far  as  manure  constituents  are 
concerned. 


Per  Cent  Nitrogen,  Phosphoric  Acid,  and  Potash  in 
Certain  Manures. 

Nitrogen.     Phosphoric     Potash. 
Acid. 

Cotton  Seed 3.0  1.4  i.i 

Cotton  Seed  Meal   (Decorticated) 7.0  2.8  1.9 

Cotton  Seed  Meal  (Undecorticated) 4.0  1.7  1.5 

Cotton  Seed  Hulls 0.9  0.2  1.2 

Castor  Pomace 5.3  1.7  i.o 

Oil  Meal  (Flax  Seed  Cake) 5.6  1.7  1.2 

Tobacco  Stems 1.6  0.6  6.1 

Rock  Phosphates.  In  many  places,  both  in  the  Old 
World  and  America,  large  deposits  of  rock  are  found  which 
are  peculiar  for  the  large  proportion  of  phosphoric  acid,  or 
phosphate  of  lime,   which   they  contain.      In  America  the 


chief  kHowiil deposits  are  in  Canada  and  the  Southeast  United 
Statds.  The  phosphate  rock  of  Canada  is  commonly  known 
as  Apatite,  It  is  more  difficult  to  utilize  and  is  generally  con- 
sidered of  less  value  than  the  deposits  in  the  United  States. 
Perhaps  the  most  valuable  of  these  latter  deposits  occur  in 
South  Carolina  and  Florida  although  they  are  also  found  in 
several  of  the  neighboring  states.  These  rock  are  sometimes 
ground  and  put  upon  the  market  under  the  nan^e  of  ''Floats.'^ 
The  phosphoric  acid  which  they  contain  is  in  the  form  of  an 
insoluble  phosphate  of  calcium.  When  this  rock  is  converted 
into  a  superphosphate  by  means  oif  sulphuric  acid  it  is  known 
as  Acid  Phosphate.  Floats  and  acid  phosphate  are  both, 
like  the  rock  from  which  made,  exceedingly  variable  in't^eir 
composition  and  should  be  purchased'  only  vvhen  acidompal" 
nied  by  a  reliable  guaranty  stating  the  amount  of  phpsphonc 
acid  which  they  contain.  In  case  of  acid  phosphate  the 
three  different  forms  iri  which  it  is  present  should  be  stated. 

Basic  Slag  is  a.  refuse  from  certain  processes  of  iron 
manufacture  in  which  the  phosphoric  acid  which  usually  oc- 
curs in  iron  oars^h;as  been  accumulated.  It  contains  varying 
aitiolints  of  phosptloric  acid  in  a  condition  from  which  it  is 
supposed  to  be  somewhat  more  available  to  plants  than  is 
that  from ' untreated  rock  phosphates. 

Guano  is. '». term  originally  applied  to  deposits  on  cer- 
tain South  Sea  islands  and  coasts.  These  deposits  were 
made  up  for  the  most  part  of  droppings  of  sea  birds.  When 
situated  in  regions;  in  which  little  rain  occurred  they  contciined 
considerable  quantities  of  nitrogen,  as  well  as  phosphoric  acid. 
Innotiier  cases  the  greater  part  of  th€:nil!r6gen  had  been 
«iasfted  away.  The  per  cent  and  conditioo  of  the  phosJ 
phoric  acid  contained  was  variable.  These  deposits  have  ap^ 
patently  for  the  most  part  been  exbaust?ed.  Gre«ater  or-  lessf 
quantities  of  bat  guano  have  heretofore  been  shipped  from 

(4) 
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caves  in  Texas  to  the  New  England  States.  Like  all  guano 
it  IS  variable  in  its  composition  and  should  be  purchased  only 
when  accompanied  by  a  reliable  analysis  showing  its  contents. 

Potash  Salts.  Various  kinds  of  potash  salts  soluble 
in  water  are  extensively  used  as  manures.  At  present  they 
have  their  origin  for  the  most  part  in  the  salt  mines  of  Strass- 
furt,  Germany,  where  they  exist  in  combination  with  other 
salts,  especially  those  of  soda  and  magnesia.  Among  these 
salts  as  found  in  the  markets  those  richest  in  potash  are  the 
chloride  (muriate)  and  sulphate.  Kainit  which  is  extensively 
used  as  a  manure  is  a  mixture  of  several  salts.  Its  value  lies 
chiefly  in  the  potash  it  contains.  Below  is  given  the  average 
per  cent  of  potash  and  chlorine  in  the  substances  mentioned: 

Per  Cent  Potash  and  Chlorine  in  Certain  Leading 
Potash  Salts. 

Potash,  K.  O.  Chlorine. 

Sulphate  of  Potash «        33.4  

Chloride  (Muriate)  of  Potash 51.5  48.8 

Sulphate  of  Potash  and  Magnesia 23.5  2.6 

Kainit 12.8  28.5 

Mineral  Nitrogen  Manures.  The  most  common 
mineral  salts  which  are  used  as  a  source  of  nitrogen  for  ma- 
nures are  nitrate  of  soda  and  sulphate  of  ammonia.  Of  these 
the  former  is  used  most  extensively.  It  is  found  as  an  earthy 
deposit  in  certain  parts  of  Chili  from  which  cause  and  its 
similarity  to  nitrate  of  potash  (saltpeter)  it  is  called  Chili 
saltpeter.  It  is  generally  purified  before  shipment  so  that  it 
contains  little  foreign  matter.  The  commercial  article  con- 
tains about  16  per  cent  of  actual  nitrogen  equivalent  to  about 
97  per  cent  of  pure  nitrate  of  soda.  The  remainder  is  mostly 
water.  Nitrate  of  potash  is  too  expensive  to  be  extensively 
used  as  a  manure. 
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Sulphate  of  Ammonia  is  obtained  largely  from  the  man* 
ufacture  of  city  gas.  It  is  one  of  the  most  costly  forms  in 
which  nitrogen  is  usually  sold  as  a  manure.  It  contains  on 
the  average  about  20.5  per  cent  of  pure  nitrogen. 


BARN-YARD  MANURE. 

Barn-yard  manure  usually  refers  to  the  droppings  of  do- 
mestic animals  united  with  a  greater  or  less  proportion  of 
straw  or  other  litter.  It  is  hardly  necessary  to  say  that  it  is 
exceedingly  variable  in  its  composition  and  nature,  depend- 
ing upon  the  kind  of  animal  from  which  obtained,  the  nature 
of  the  food,  the  admixture  of  other  substances,  the  protec- 
tion from  weather,  etc. 

Without  going  into  details  it  may  be  mentioned  in  this 
connection  that  of  the  food  consumed  by  animals,  there  is  re- 
tained by  them  but  a  very  small  proportion  of  those  parts  of 
it  which  have  been  mentioned  as  being  the  most  valuable  in 
manures,  namely,  the  nitrogen,  phosphoric  acid  and  potash. 
Practically  none  of  these  are  so  retained  unless  the  animal  is 
in  a  growing  condition.  While  the  carbon  taken  from  the 
food  is  largely  exhaled  through  the  lungs  as  carbonic  acid 
gas  such  of  the  nitrogen  and  ash  material  as  may  be  taken 
from  it  are  for  the  most  part,  generally  after  certain  chemical 
changes  of  the  substances  in  which  they  occur,  discharged 
either  as  part  of  the  urine  or  of  the  faeces.  Of  that  most 
important  part,  the  nitrogen,  a  considerable  amount  gen- 
erally occurs  in  the  urine  in  certain  very  readily  decompos- 
able forms.  That  part  of  the  nitrogen  in  those  parts  of  the 
food  not  digested  by  the  animal  remains  in  the  faeces  and  is 
much  less  readily  converted  into  plant  food  than  that  of  the 
urea  and  other  compounds  of  the  urine.  These  latter  com- 
pounds are  -readily  converted  into  ammonia,  the  abundance 
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ef  iwhich  about  horse  istables  is  readily  recognized  by  the 
odor.  The  animal,  then,  assists  in  returning:  the  different 
elements  and  parts  of  plants  to  the  condition  in  which  they 
were  taken  up  by  the  plant,  and  from  whichthey  were  con- 
verted into  plant  matter.  The  same  breaking  down  takes 
place  outside  of  the  animal  body,  generally  through  the 
agency  of  the  lo^^Pifo^imWf  dlteT^tJ&rWiJelirt^Iand  bacteria. 

''F^mi^^m^h^\iu9i  tt'4lft^te^sdri^Sy^¥HH  -^inie^ttJl-pose 
then  as'tHy^fc^imle^^f  jblMS^^fiid^^i^mkrn  fror^  yea^r'to  year, 
and  which. every' Body  XXrho'^iS^fah^^  with  the  farm  recog- 
nizee as  being  ■  imjpbrtarit  to  a  ricfi  sbil;  It  is  this  which 
gives  soils  their  dark  color;  the  part  which  will  be  removed 
by  burning.  Because  in  such  manure  as  usually  applied,  a 
considerable  part  of  the  plant  matter  is  already  partly  de- 
composed— either  through  the  assistance  of.  the  animal,  the 
after-rotting  of  the  manure  or  both — it  i§  more  readily  active 
than  would  be  a  corresponding  amount  of  .fresh  hay  or  straw. 
Still  there  are  portions  of  it  which  are  very  sjow  of  decom- 
position, of  which  fact  we  shall  see  the  significance  later. 
That  portion  which  is  most  immediately  active  is  in, .more  Qt 
less  soluble  condition,  so  that  when  exposed  taVains  it  is 
readily  washed  away.  It  is  almost  needless  to,  ^ay  tfiai  it  i^ 
poor  economy  to  allow  such  waste  to  occur  wli^n  it  pay  be 
readily  prevented,  as  it  usually  can  by  a  little  thoup[ht  and 
care  on  the  part  of  the  farmer. 


COMPOSTS. 


The  various  waste  animal  and  plant  substances  of  the 
farm  are  frequently  brought  together  in  heaps  suitably  pre- 
pared to  induce  fermentation  or  decomposition  of  the  sub- 
stances,  and  yet  retain  their  valuable  manure  .constituents 
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against  loss.  Of  these,  phosphoric  acid  and  potash  will  be 
lost  only  by  drainage,  which  can'HeTitfadily  guarded  against. 
The  nitrogen  is  the  most  difficult  to  preserve.  Aside  from 
drainage,  the  two  leading  sourqes  of  its  loss  are  by  fire-fang- 
ing  and  by  volatilization  of  the  ammonia  formed  during  the 
decay.  The  former  may  be  prevented  by  keeping  the  mass 
well  moistened  and  thoroughly  compact  to  exclude  air.  Va- 
rious devices  have  been  recommended  tp  prevent  the  loss  of 
ammonia.  Indeed,  this  is  the  prime  motive  of  compostij^g 
readily  decomposable  substances,  .such  as  animal  t^iviSGi) 
One  of  the  most  readily  obtainable  substances  adapted  cfoir 
the  purpose  is  vegetable  mould  or  rich  loam.  This- -isi,  too jr 
perhaps  as  effectual  as  any  substance.  Fle^H^khd  dthei^iftf-^ 
mal  matters  thoroughly  interlayered  with  a  sufficientJ^qtiift-^* 
tity  of  this  material  will  have  the  nitrogen  retainetlMH''a'fbi-m 
highly  valuable  as  a  manure,  and  if  care  is  exercised  no  of- 
fensive odor  will  be  given  off.  Swamp  muck  when  obtam- 
*  /J 

able  is  especially  adapted   for   use   in   such  composts.     Not 

only  does  it  retain  the  gases  and  other  substances  given  off 
during  the  decay  of  the  flesh,  but  it  has  a  greatei^'cir  less 
manurial  value  of  its  own.  Swamp  muck  is  not  common  In 
this  state.  Gypsum  or  land-plaster  is  sometimes  added  to 
composts  to  prevent  the  escape  of  ammonia.  It  exerts  its 
influence  only  when  the  mass  is  in  a  wet  condition.  Kainit 
is  sometimes  used  for  the  same  purpose,  and  is  said  to  give 
good  results  as  well  as  being  serviceable  in  the  manure  be- 
cause of  the  potash  it  cpntains.  Substances  of  a  strongly 
^Ik^fHnerps^tpre^s^qh  as  lime  apd  ashes,  set  free  the  ammonia 
afMj:fla^niot'be  Used  in  ordinary  composts.  A  small  amount 
in  composts  containing  much  loam  may  not  be  injurious. 
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COMMERCIAL  VALUATION  OF  MANURES. 

In  estimating  the  value  of  a  high  priced  manure,  three 
substances  only  are  considered :  Nitrogen,  phosphoric  acid 
and  potash.  These  are  all  comparatively  rare  and  costly. 
Other  elements  of  plant  growth  can  be  obtained  so  cheaply 
in  other  hiaterial  and  are  comparatively  of  so  little  value  to 
the  land  that  they  are  not  taken  into  account  in  establishing 
the  value  of  high  priced  manures,  or  manures  having  in  them 
considerable  quantities  of  one  or  more  of  the  above  men- 
tioned substances.  The  commercial  value  of  the  three  es- 
sential substances  is  given,  then,  with  the  understanding  that 
there  is  a  greater  or  less  quantity  of  other  matter  united  with 
them  upon  which,  whatever  agricultural  value  it  may  have  in 
itself,  no  price  is  computed.  For  example,  the  price  which 
a  dealer  charges  for  a  phosphate  is  so  much  per  pound  for 
the  phosphoric  acid,  with  the  understanding  that  the  lime 
which  is  always  combined  with  it  shall  accompany  it  free  of 
charge. 

The  value  of  low  priced  manures,   such  as  salt,  plaster 
and  barn-yard  manure,  can  be  sufficiently  accurately  judged 
without  resorting  to  chemical  analysis,  and  they  are  bought 
and  sold  with  little  reference  to  their  commercial  composition. 
With  regard  to  high  priced  manures,  that  is,  manures  which 
should  retail  at  $10.00,  $20.00  and  upwards  per  ton,  special 
care  must  be  taken  to  guard  the  buyer  against  carelessness 
or  fraud  on  the  part  of  the  manufacturer  and  selfer.     Some 
definite  method  of  valuation  must  be  adopted  by  which  the 
buyer   may  be  enabled   to  determine  whether  or  not  he  is 
paying  about  what  the  article  is  worth,  and   the  seller  know 
that  he  is   receiving  the  same.     This   valuation   is,  for  the 
reasons  before  mentioned,   based  upon  the  nitrogen,   phos- 
phoric acid  and  potash  which  the  article  contains. 
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It  is  customary,  either  because  of  the  law  of  the  state  in 
^vhich  the  article  is  to  be  sold,  or  from  his  own  will,  for  the 
manufacturer   to   put   upon    each  package    containing  high 
*grade  manures,  a  printed  guaranty,  stating  in  per   cent  the 
relative  amounts  of  such  of  the  three  above  mentioned  sub- 
stances as  the  manure    in  the  package    contains.     Farmers 
cannot  afford  to  buy  high  priced  manures  unless  such  guar- 
anty accompanies  them  nor  unless  there  is  reason  to  believe 
that    the    quality    of  the    goods   \vill    fulfill   the    guaranty. 
Reliable  manufacturers  of  mixed  fertilizers   compound  their 
goods  under  the  rigid  control  of  a  competent  chemist  and  the 
contents  of   their  packages  will    usually    fulfill   their  claim. 
When  such  is  not  the  case  the  only  method  of  ascertaining  it, 
is  by  chemical  analysis.     Such  analyses  are  usually  made  for 
farmers  by  those  who  have  charge  of  the    State    Fertilizer 

Inspection. 

G.  L.  Teller. 
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REPORT  OF  DIRECTOR 

This  report  contains  the  published  experiments  and  in- 
vestigations, and  the  financial  statement  of  the  fiscal  year 
ending  June  30,  1893.  Experiments  and  investigations  have 
been  continued  in  each  division  of  the  Station  work  upon 
questions  of  practical  importance  to  farmers,  fruit  growers 
and  stock  raisers  of  the  State. 

The  published  work  of  the  year  is  contained  in  five  bul- 
letins, and  a  full  text  of  each  appears  in  the  succeeding  pages. 
The  bulletins  are  as  follows : 

Bulletin  20. — Animal  Parisitism.  —  Some  Texas  Fever  Ex- 
periments. 

Bulletin  21, — Horticulture,  Grapes: — Some  Insects  and 
Fungous  Diseases  and  their  Remedies. —  Spraying  Ap- 
paratus.— Apples  and  Grapes  in  Arkansas. 

Bulletin  22, — Sorghum  and  Sugar  Cane  Culture. — Syrup 
and  Sugar  Making  on  Small  P^arms. —  Some  Field  Ex- 
periments with  Cantaloupes  and  Corn. 

Bulletin  2j. — Cotton. — Maintenance  of  Cotton  Soils  and 
their  Improvement  without  Commercial  Fertilizers. — 
Feeding  Vegetable  Matter  to  Cattle  before  using  as  a 
Fertilizer. — Importance  of  Seed  Selection. —  Injury  to 
Lint  by  Ginning  and  Exposure  to  the  Weather. —  Clas-. 
sification  of  Varieties  and  the  Culture  of  Each. — Avoid- 
ance of  the  Boll  Worm  and  the  Cotton  Caterpillar. 

Bulletin  24.. —  Fodder. —  Explanation  of  Terms  used  in 
connection  with  Fodder  Analysis. —  Qualities  which  de- 
termine the  Market  Value  of  Hay. — Methods  of  securing 
Fodder  from  Corn,  and  the  effect  on  the  yield  of  Grain. 
— Composition  and  the  yield  of  the  Cowpea  at  different 
dates  during  the  period  from  Flowering  to  Ripening. — 
Some  further  data  upon  the  growth  of  the  Cowpea,  with 
special  reference  fo  the  transfer  of  Dry  Matter  and  Ni- 
trogen from  Roots,  etc.,  to  Peas. — The  Fertilizing  value 
of  the  Cowpea. 
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The  lines  of  investigation,  the  experiments  in  progress, 
and  a  detailed  report  of  Station  affairs  and  operations  have 
been  previously  reported  to  you  and  the  Board  of  Trustees, 
and  consequently  they  will  not  be  repeated  here. 

Much  important  miscellaneous  work  aside  from  experi- 
mental work  is  performed  by  the  Station  staff  that  does  not 
appear  in  the  succeeding  pages  and  deserves  mention.  The 
most  important  of  that  work  is  that  of  writing  replies  to  re- 
quests for  information  on  special  subjects.  A  great  many 
inquiries  are  received  and  questions  asked  upon  all  manner 
of  agricultural  subjects.  Some  letters  contain  many  and 
lengthy  question's,  and  much  time  is  required  to  answer 
them.  The  number  of  those  inquiries  is  increasing,  and  that 
is  one  of  the  best  indications  of  the  Station's  increasing  1S^ 
fulness  to  the  farmers. 

The  establishment  of  the  Branch  Station  at  Camden,  in 
the  southern  part  of  the  State,  was  an  exceedingly  wise  pro- 
vision for  increasing  and  extending  the  Station's  usefuhiess 
The  Station  there  has  been  fully  equipped  this  year  and  will 
do.  experimentation  that  will  be  of  value  to  that  section  and 
to  the  State.  The  people  there  have  manifested  much  inter- 
est in  the  Station  and  have  shown  every  disposition  to  encour- 
age and  assist  it  in  every  way.  The  State  is  divided  by  soil  and 
climate  into  three  agricultural  divisions — Southern,  North- 
eastern and  Northwestern.  The  spring  season  is  three  weeks 
earlier  at  the  southern  station  than  at  the  northeastern  station, 
and  five  weeks  earlier  than  at  the  central  station  in  the  north- 
western part  of  the  State,  so  it  is  important  that  agricultural 
experimentation,  to  be  useful  to  the  entire  State,  be  done  in 
each  section  as  the  Station  is  now  prepared  to  do. 

Each  department  of  the  Station  and  Sub-Stations  are  in 
good  condition  and  active  operation.  The  increasing  num- 
ber of  requests  for  bulletins  and  for  information  and  recogni- 
tion by  agricultural  societies  indicate  that  the  Station  is  in- 
creasing in  usefulness  to  the  farmers,  and  that  they  are  be- 
coming more  interested  in  its  work. 

The  bulletins  are  now  sent  regularly  to  9,5oo  farmers, 
and  it  is  known  by  the  revision  of  the  mailing  list  that  all  to 
whom  bulletins  are  sent  desire  them. 


Parasitism  of  Domesticated  Animals. 

R.  R.  DINWIDDIE. 

The  subjoined  brief  descriptions  of  certain  animal  para- 
sites and  the  troubles  which  they  occasion,  are  given  in  an- 
swer to  inquiries  which  have  been  received,  and  on  account 
of  the  need  of  a  better  understanding  among  farmers  and 
stock  raisers  of  animal  parasitism  in  general,  and  of  those 
parasitic  affections  especially,  which  are  most  prevalent  in 
their  own  localities. 

Only  a  few  of  those  which  appear  to  be  of  most  com- 
mon occurrence,  or  of  most  importance  in  this  State,  are 
here  referred  to. 

''Liver  Rof  of  Cattle.  For  a  more  complete  descrip- 
tion of  this  morbid  condition  of  the  livers  of  cattle,  the  sec- 
ond annual  report  of  this  Station,  1889,  may  be  consulted. 
Such  additional  facts  as  have  been  established  since  that  was 
written  are  here  given. 

Originally  found  in  St.  Francis,  Monroe  and  Lee  Coun- 
ties, it  has  since  then  been  found  to  occur  also  in  Miller, 
Sebastian,  Craighead,  Sevier,  Crawford,  Franklin,  Garland 
and  Arkansas  Counties.  In  some  of  these  localities  very 
few  cattle  are  thus  affected,  while  in  others  nearly  all  are 
iound  to  be  invaded  by  these  parasites  of  the  liver.  These 
regions  correspond  more  or  less  closely  with  the  overflow 
districts  along  the  rivers.  The  diseased  condition  of  the 
livers  of  cattle  well  known  to  butchers  in  such  districts,  but 
3ften  unknown  to  stockmen  and  farmers  there,  is  caused  by 
the  presence  in  the  liver  of  comparatively  large,  flat  worms, 
commonly  known  as  * 'Flukes."  The  life-history  of  a  spe- 
cies {Fasciola  Hepatica)  nearly  allied  to  this  which  occurs  in 
Arkansas,  was  given  in  a  previous  report,  and  it  is  probable 
that  our  species  goes  through  a  somewhat  similar  course  of 
development. 

So  far,  this  *' Liver  Rot"  has  only  been  reported  as  oc- 
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curring,  to  any  extent,  in  Texas  and  Arkansas  on  this  con- 
tinent. If,  as  is  claimed,  it  is  identical  with  the  Distoma 
Magnum  described  in  Europe,  its  hosts,  so  far  as  known, 
are  only  cattle  and  certain  species  of  deer.  In  the  previous 
report,  referred  to  above,  it  was  stated  that  this  parasite  \va^ 
likely  to  prove  a  serious  obstacle  to  the  raising  of  sheep  ir 
those  districts  in  ^vhich  it  was  found  in  cattle.  Further  in- 
vestigation, however,  has  convinced  me  that  this  was  an 
error.  My  own  observations  at  the  slaughter  houses  in  such 
districts,  as  well  as  the  testimony  of  butchers  there  shov 
that  sheep  do  not  suffer  to  any  extent,- if  at  all,  from  thi^ 
liver  fluke.  I  have  never  found  it  in  sheep,  whilst  the  com- 
mon liver  fluke  reported  in  Texas  sheep*  seems  also  to  b^ 
either  unknown  or  extremely  rare  in  Arkansas. 

The  life  history  of  the  Arkansas  liver  fluke  has  been. 
and  is  now,  under  investigation,  but  no  results  can  yet  bv 
reported. 

Stephaniirus  Dentatus.      (Lard  worm.)      This  parasite 
is  found  within  the   abdominal  cavity  of  hogs,    in   the  ia: 
around  the  kidneys,  in  the  substance  of  the  kidneys  and  liver 
and  occasionally  in  other  parts  of  the  body.      It  is  a  roun- 
worm  attaining  a  maximum  length  of  less  than  two  inche> 
and  usually  of  mottled  appearance.     Reference  is  made  to 
this  parasite  here  on  account  of  its  occurrence  in  the  liver- 
of  hogs  almost  universally  throughout  the  State.      There  arc 
but  few  counties  in  which  it  does  not  occur  more  or  less,  arc 
in  many  of  the  central  and  southern  counties,   butchers  in- 
form me  that  the  livers  of  the  hogs  they  kill  are  never  fit  Icr 
use.      Other  species  of  parasites  have  also  been  found,  bu' 
by  far,  the  most  common  cause  of  this  trouble  is  the  specii^ 
here  referred  to.     Whether  or  not  these  parasites  are  partly 
responsible  for  the  great  fatality  which  prevails  almost  con- 
stantly among  hogs  in  the  central  and  southern  counties  c 
the  State  is  uncertain,   but  it  is  not  unlikely  that  such  is  the 
case.     The  biology  of  the  "lard  worm"  has  not  been  dcm 
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onstrated,  but  it  is  supposed  that  hogs  become  infected  with 
the  water  which  they  drink,  a  theory  which  may  explain  the 
extreme  prevalence  of  the  parasite  in  this  State. 

To  diminish  the  extent  of  this  form  of  parasitism,  no 
more  practical  measure  can  be  recommended  with  our  pres- 
ent knowledge  than  that  more  care  should  be  taken  to  supply 
hogs  with  pure  water,  especially  well  water.  They  should 
be  kept  on  dry,  rather  than  on  marshy  pastures,  and  not 
confined  year  after  year  on  the  same  ground.  These  rules 
apply  not  only  to  this,  but  to  nearly  all  forms  of  parasitism 
in  animals. 

Hog  Itch  or  Scabies.  {Sarcoptcs  scabieiv^x,  suis,)  A 
number  of  inquiries  have  been  received  for  information  as  to 
the  cause  and  remedy  for  skin  diseases  affecting  hogs.  From 
the  symptoms  which  have  been  given,  and  from  examina- 
tions which  have  been  made  of  several  affected  herds,  it  is 
believed  that  the  above  disease  is  that  which  is  mostly  com- 
plained of.  It  is  a  contagious  affection  of  the  skin  caused 
by  the  presence  of  the  hog  variety  of  the  mange  or  itch 
insect. 

Symptoms.  The  trouble  is  first  manifested  by  the  ani- 
mals rubbing  the  affected  parts.  It  usually  begins  on  the 
head  and  face,  and  later  spreads  to  the  limbs  and  body. 
Reddish  pimples  are  first  formed,  which  later  give  place  to 
tliick  scabs ;  the  skin  from  rubbing  becomes  swollen  and 
fissured  or  abraded.  When  the  whole  body  becomes  in- 
vaded, it  interferes  very  much  with  the  fattening  propensity 
of  the  animal,  and  young  pigs  not  unfrequently  die  from  it. 
The  parasites  can  sometimes  be  readily  found  and  seen  with 
the  naked  eye,  but  very  often  they  can  only  be  found  With 
difficulty,  and  by  the  aid  of  the  microscope.  However,  the 
symptoms  given  above,  together  with  its  manifest  conta 
piousness  are  sufficient  to  indicate  the  disease. 

Prevention  and  Treatment.  In  the  way  of  prevention, 
it  is  important  to  know  the  two  methods  by  which  a  herd 


may  become  infected  ;  first,  by  contact  with  other  hogs  simi- 
larly affected,  and  second,  from  occupying  pens  or  lots  re- 
cently occupied  by  such  hogs.  (The  disease  is  communi- 
cable from  hogs  to  man ;  also  to  dogs  and  probably  other 
domesticated  animals*,  but  the  infection  in  such  cases  is  usually 
temporary  and  probably  rarely  occurs. 

It  is  therefore  necessary  for  the  farmer  to  prevent  his 
hogs  from  mixing  with  his  neighbors'  when  any  such  skin 
disease  prevails.  The  custom  of  allowing  hogs  to  roam  on 
the  roads  at  will  tends  to  the  spread  of  this  and  other  con- 
tagious affections. 

The  eradication  of  scabies  from  the  stock  of  a  farm  after 
it  has  attacked  a  number  of  animals  is  a  task  of  considerable 
labor  and  time,  as  each  animal  has  to  be  handled  separately. 
The  following  is  the  method  which  should  be  adopted :  Pre- 
pare lots  or  yards  where  those  affected  have  not  had  access 
to,  and  into  one  of  these  or  into  a  previously  unoccupied 
pasture  put  those  which  are  yet  unaffected. 

The  diseased  should  be  well  scrubbed  with  soft  soap  and 
water  by  means  of  a  rough  brush  and  the  remedy  then  ap- 
plied. A  common  remedy  in  the  West  for  scab  of  sheep. 
Texas  Itch,  etc.,  can  be  used  to  good  effect  here.  It  con- 
sists of  sulphur  and  lime  in  equal  parts  boiled  in  about 
twenty  parts  of  water.  It  should  be  thoroughly  applied  on 
the  affected  parts  and  over  the  whole  body  if  necessary. 

When  treated  turn  the  hogs  into  a  fresh  lot  by 
themselves  and  repeat  the  application  in  ten  days.  Hogs 
should  not  be  allowed  in  the  fields  or  lots  which  they  pre- 
viously occupied  for  at  least  one  month.  Pens,  troughs, 
etc.,  should  be  either  disinfected  or  cleaned  and  left  unused 
for  a  considerable  time.  It  is  uncertain  just  how  long  such 
places  remain  infected,  that  is,  how  long  the  acari  or  their 
eggs  retain  vitality  under  such  conditions.  It  has  been  put 
at  one  month.      (Neumann.) 

Improved  breeds  seem  to  suffer  more  than  natives.    Fil- 

^Neumann  Traite  des  Maladifs  Parasitaires. 


thy  surroundings  and  insufficient  food  and  shelter,  byrk^ft*  ' 
ishing  the  resisting  power  of  the  host  favor  the  propagation 
of  these  parasites. 

CaU/e  Ticks  (Boophiltis  bovis,  Curtice ;  Ixodes  bovis,  Ri- 
ley). These  parasites  are  well  known  to  stockmen  in  the 
South,  being  found  on  cattle  coming  both  from  the  prairies 
and  wooded  regions  of  the  Southern  States. 

Cattle  may  be  invaded  to  some  extent  by  various  spe- 
cies of  ticks  which  have  for  their  more  common  host  some 
other  species  of  wild  or  domestic  animals,  but  on  Southern 
cattle  these  are  rare  compared  with  the  immense  numbers  of 
the  species  named  above,  the  true  cattle  tick,  by  which  they 
are  often  covered. 

Specimens  of  cattle  ticks  have  been  obtained  by  mr 
during  the  past  two  years  in  large  numbers  from  various 
parts  of  Arkansas  (Fort  Smith,  Little  Rock,  Texarkana  and 
Brinkley),  and  from  Indian  Territory,  Mississippi  and  Louis- 
iana. With  the  exception  of  a  very  few  specimens  obtained 
early  in  the  summer  at  Texarkana,  Ark.,  these  were  all  of 
the  same  species,  and,  I  believe,  identical  with  those  which 
occur  on  Texas  cattle,  although  from  lack  of  specimens  from 
that  State  I  have  not  been  able  to  verify  this  point. 

Ticks  are  found,  often  abundantly,  on  cattle  in  the  cen- 
tral and  southern  counties  of  Arkansas.  In  the  northern 
counties  they  appear  to  be  rare.  Those  few  specimens  ob- 
tained in  this  neighborhood  ("Washington  County),  do  not 
belong  to  the  same  species  as  those  of  the  South.  Ticks 
have  been  said  to  occur  also  on  cattle  of  the  Northern  and 
Western  States.  Of  this  I  have  no  knowledge,  personally, 
but  imagine,  if  such  be  the  case,  that  they  are  not  of  the 
same  species  as  the  Southern  cattle  .tick.  In  this  State,  at 
least,  the  regions  in  which  cattle  ticks  occur,  correspond 
closely  with  the  regions  permanently  infected  with  Texas 
Cattle  Fever.  The  significance  of  this  statement  will  appeal 
later  in  this  report. 
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Lifc'History.     The   life-history  of  the  cattle  tick  is  a< 
follows,  all  scientific   technicalities  being  omitted:    They  are 
found  on  cattle  in  this  State  early  in  summer,  very  few  before 
the  first  of  June.   Further  south  they  appear  earlier.  Cattle  be- 
come invaded  two  or  three  weeks  before  the  ticks  become  visi- 
ble without  examination  directed  to  that  end.      Mature  female 
ticks,  those  large  bloated  objects  with  which  Texas  cattle  ar: 
often  literally  **shingled,*'  may  be  seen  on  cattle  in  this  Stai.' 
in  the  month  of  June,  usually  in  small  numbers  at  this  season 
They  drop  to  the  ground  when  mature,  either  by  withdraw- 
ing their  toothed   rostrum  from  the  skin,  or  by  leaving  i: 
in  the   skin  of    their    host.        On    the  ground   they  seek  : 
sheltered  spot  beneath  thick,  matted  grass,  or  often  beneath 
masses   of  dried   cattle  manure  and    proceed    to   the  depo- 
sition  of   their  eggs.      This   occupies  two   weeks  or  morf. 
longer  in  cool  weather  than  in  hot,  each  tick  laying  an  in:- 
mcnse  number,  from  two  to  four  thousand  eggs.    Ticks  which 
have  been  picked  from  cattle  before  maturity,    before  they 
have  attained  one-third  the  dimensions  of  the  fully  swollen 
specimens,  after  some  delay,  also  deposit  eggs  in  correspond- 
ingly smaller  numbers.      For   the  incubation  of   the  ova  ali 
that  is  necessary  is  a  summer  temperature  and   shelter  from 
the  sun.      Under  direct  sunshine  they  shrivel  up  and  fail  tc 
develop.      A  certain  amount   of   moisture,  such  as   may  be 
derived  from  the  soil,  favors  incubation  but  is  not  indispensa- 
ble.     The  time  required  for  the  hatching  varies  according  tc 
the   temperature.      According  to  observations  of  this  year, 
under  natural  conditions  the  ova  hatched  out  in   twenty-five 
days  from  the  first  appearance  of  the  eggs  in  the   months  (■: 
June,  July  and  August,  twenty-nine  days  in  September,  anc 
six  weeks  in  the  latter  half  of  September  and  October.     By 
artificial  incubation  this  period  may  be  reduced  at  least  one 
week.   The  young  are  very  small,  and  unlike  the  adult  females, 
are  very  active.      They  distribute  themselves   in  the  grasses 
and  weeds  in  their  neighborhood,  waiting  until  the  opportu- 
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nity  occurs  of  transferring  themselves  to  cattle.   In  this  larval 
stage,  if  no  host  presents  itself,  they  are'  capable  of  living  a 
long  time  apparently  without  food  and  without  undergoing 
any  further  development.      I  have  kept  them  alive  in  glass 
dishes  in  the  laboratory  in  this  larval  condition  for  four  months 
(Oct.  7th  to  Feb.    I2th).      They  are  benumbed  by  cold, 
but  are  not    killed  by  at  least  one  night's  exposure  to  a 
temperature  of  28''  Fah.      It  is  probable,  therefore,  that  if  the 
opportunity  of  beginning  a  parasitic  existence  does  not  occur, 
these  larval  ticks  may  live  all  summer  on  the  pastures  or  lots 
on  which   they   have  originally  been  hatched   out.      Unless 
they  do  find  a  suitable  host  they  will   ultimately  die  without 
propagating    themselves.      They   can  live   and   develop,    to 
some  extent  at  least,  on  other  animals  than  cattle.      On  man 
they  will  grow  to  six  or  eight  times  their  original   size,   but 
here  I  have  never  seen  them  develop  beyond  their  larval  or 
octopod  stage.     They  do  not  adhere  to  rabbits  which  have 
been    sprinkled   with   them.      On  the  horse,  however,  cattle 
ticks  can  probably  develop  to  maturity.     This  was  shown  by 
a  test  made  last  year,  where,   of  a   number  of  young  ticks 
sprinkled  on  the  head,  face  and  neck  of  a  horse  on  Oct.  14th, 
a  few  had  attained  apparently  their  adult  state  (though  not 
swollen  up  as   on  cattle)   by  Nov.    loth.     Ponies  also,  just 
arrived  from  Texas,  are  frequently  seen  with  ticks  on  their 
bodies,  which  are  said  to  be  identical  with  those  on  cattle. 
At  any  time  after  hatching,  these  young  ticks  are  in  condi- 
tion to  begin  their  parasitic  existence.     When  placed  on  cat- 
tle, they  develop  to  their  full  adult  condition  in  about  four 
weeks.     The    shortest    period   I   have  observed  is  twenty- 
five  days.         During  their   development  they    moult  three 
times.*     In  about  a  week  they  have  much  increased  in  size 
and  can  be  felt  with  the  fingers,  but  are  not  readily  seen  with- 
out careful  inspection.   After  two  to  three  weeks  they  become 
visible  above  the  hair  of  the  cattle  at  a  few  feet  distant;  their 
growth,  however,  seems  to  be  uneven,  some  attaining  matu- 
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rity  much  sooner  than  others.  The  males  never  become 
large  and  swollen  like  the  females.  Except  after  moulting, 
the  females  seem  never  to  change  their  position  and  probably 
seldom  leave  their  original  host,  their  whole  life  being  spent 
upon  the  animal  which  they  first  invaded.  This  may  be  said 
to  be  the  rule,  but  some  observations  which  I  have  made 
during  the  past  summer  indicate  that  it  is  not  invariably  the 
case.  (On  putting  cattle  into  pens  which  for  two  months 
had  contained  ticks  and  tick  infested  cattle,  it  was  found  that 
these  newly  introduced  cattle  did  not  later  show  the  presence 
of  ticks  on  their  bodies  at  a  stage  of  development  further 
advanced  than  the  larval  stage  could  have  attained  during 
the  time  these  cattle  were  exposed.  In  other  words,  they 
were  invaded  from  the  soil  only  by  the  young  ticks  which 
had  not  previously  been  on  cattle.  I  noticed  one  instance 
in  which  this  was  not  the  case  and  another  in  which  it  wa> 
doubtful.)  Full  grown  ticks  which  have  voluntarily  dropped 
from  cattle,  never  again  leave  the  soil.  When  forcibly 
removed  the  glossoid  and  toothed  mandibles  by  which  they 
adhere  are  left  behind  or  brought  away  with  a  fragment  of 
the  skin  firmly  inclosing  them. 

The  following  is  a  sample  table  of  the  cycle  of  develop- 
ment observed  this  summer: 

1892.     June  24th. — Mature  ticks  and  eggs  partly  depos- 
ited arrived  from  Baton  Rouge,  La. 

July  8th. — Egg  deposition  completed. 

July  2 1  St. — Young  ticks  begin  to  leave  shell. 

Aug.  2nd. — Young  ticks  all  out;  placed  on caii. 

Aug.  27th. — Ticks  fully  grown  and    beginning 
to  drop. 

Sept.  1st. — Egg    deposition    begins    (by    ticb 
picked  from  calf  Aug.  27-30). 

Oct.  3rd. — Young  ticks  begin  to  leave  shell. 
Hatching  in  the  above  cases  took  place  in  the  laborator)* 
without  artificial  heat.     Practically  the  same  dates  apply  to 
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other  cases  in  which  the  whole  process  took  place  in  the 
fields.  We  conclude,  therefore,  that  in  this  climate  and  under 
favorable  conditions  (especially  the  timely  occurrence  of  the 
host),  an  adult  tick,  such  as  may  be  seen  in  June,  will  give 
rise  to  two  generations  of  its  kind  before  the  advent  of  severe 
frost  checks  further  propagation  for  that  year. 

The  latest  egg  deposition  I  have  seen  here  was  in  the 
month  of  November. 

How  is  the  species  preserved  during  winter?  In  Northern 
States  and  in  fact  everywhere  except  in  the  "cattle  tick 
region"  winter  seems  to  kill  them  out.  Further  south  either 
the  ticks  or  their  eggs  or  both  outlive  the  winter,  favored  by 
the  mildness  of  the  climate  and  probably  also  by  the  thick 
masses  of  withered  grasses  and  brush  common  in  the  South, 
and  under  which  they  are  sheltered. 

I  have  dwelt  at  some  length  on  the  facts  observed  in  the 
life-history  of  this  parasite  on  account  of  the  now  well  estab- 
lished relation  which  ticks  bear  to  the  disease  of  cattle  known 
as  Texas  or  Southern  Cattle  Fever.  The  facts  bearing  on 
this  question  will  be  shown  in  another  part  of  this  report. 

Their  Effects  on  Cattle,  Ticks  are  usually  considered 
harmless,  but  when  in  large  numbers,  living  as  they  do  on 
the  blood  of  their  host,  we  may  well  believe  that  by  the  mere 
abstraction  of  blood  they  will  tend  to  debilitate  an  animal 
especially  if  the  latter  is  already  in  poor  condition. 

I  have  observed  in  two  cases  in  which  many  large  ticks 
were  present  on  the  inner  aspect  of  the  limbs  of  young  cattle 
the  formation  of  hard  painful  swellings,  but  as  a  rule  they  do 
not  seem  to  occasion  much  local  irritation. 

Prevention  of  tick  invasion  and  the  removal  of  these 
parasites  when  present,  will  require  considerable  time  and 
labor  when  a  large  number  of  cattle  are  concerned.  When 
the  ticks  have  obtained  a  size  at  which  they  can  be  readily 
seen,  the  best  method  is  to  displace  them  by  means  of  a  curry- 
comb or  rough  brush,  but  care  should  be  taken  that  all  the 


ticks  are  destroyed.  Internal  medication  seems  to  have  no 
effect  in  removing  them.  Sulphur  and  salt  which  by  some 
farmers  are  considered  as  specifics  for  the  removal  of  ticks 
have  been  tried  without  any  appreciable  effect. 

As  to  local  applications  two  preparations  have  been 
tested : 

Tvbacco  Infusion  made  according  to  a  formula  often  pre- 
scribed for  scab  in  sheep  was  tested  on  several  calves  badly 
invaded  by  ticks  of  all  sizes.  They  were  thoroughly  washed 
all  over  with  the  infusion  on  two  successive  days.  When  ex- 
amined later  it  was  found  that  all  the  small  ticks  were  killed.' 
those  which  had  attained  the  size  of  a  grain  of  wheat  or  larger 
did  not  seem  to  be  in  any  way  affected. 

PyrcthrO'Keroscne  Emulsion,  This  preparation  as  well 
as  the  plain  kerosene  emulsion  used  as  insecticides  by  horti- 
culturists is  now  successfully  applied  to  the  destruction  of  lice 
and  fleas  on  domestic  animals.  For  this  purpose  it  has  no 
equal  for  cheapness,  cleanliness,  and  efficacy.  To  prevent 
the  invasion  of  cattle  by  ticks,  I  have  recommended  its  use  for 
the  past  two  years,  but  from  this  source  I  have  no  data  upon 
which  an  accurate  conclusion  as  to  its  efficacy  can   be  based. 

During  the  past  summer  and  that  of  '91  it  was  tested  a> 
to  its  power  of  destroying  ticks  on  cattle.  Used  in  an  emul- 
sion containing  ten  per  cent  of  kerosene  and  the  extract  from 
two  per  cent  of  pyrethrum,  it  was  found  by  repeated  tests  to 
have  practically  the  same  effect  as  the  tobacco  infusion. 
Young  ticks,  those  under  ten  or  twelve  days  old  on  cattle, 
were  all  destroyed  by  one  application ;  older  than  two  weeks 
and  when  about  the  size  of  a  grain  of  wheat,  they  were  not 
killed  by  repeated  applications.  It  was  not  noticed  that  the 
addition  of  pyrethrum  increased  the  toxicity  of  the  emulsion 
for  ticks,  but  an  accurate  comparative  test  was  not  made. 

From  these  tests  the  following  can  be  recommended  as 
the  most  promising  method  of  keeping  ticks  from  cattle: 

If  already  present  and  large  enough,  pick  the  large  ones 
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off  by  hand  or  rub  them  off  with  the  curry-comb,  going  over 
the  whole  body  carefully  and  destroying  all  ticks  thus  re- 
moved. Then  give  the  cattle  a  thorough  and  complete  wash 
with  kerosene  emulsion  or  an  emulsion  of  the  kerosene  extract 
of  pyrethrum  prepared  according  to  directions  given  below, 
giving  special  attention  to  those  parts  of  the  body  where 
ticks  are  mostly  found. 

Repeat  this  process  at  least  once  a  week  during  the 
summer  months  while  ticks  are  prevalent. 

Fields  which  have  not  been  occupied  by  cattle  for  at 
least  one  year  are  likely  to  be  free  from  ticks. 

The  number  of  ticks  on  Southern  pastures  would  certainly 
diminish  with  cultivation,  clearing  of  brush,  etc. 

Stabling  of  stock,  unless  continuously  kept  up,  would  not 
give  entire  immunity. 

Avoid  turning  cattle,  which  it  is  desired  to  protect,  into 
fields  with  thick  matted  growths  of  old  grass,  much  under- 
brush, or  into  those  which  have  been  much  pastured  by  other 
cattle  bearing  ticks  on  their  bodies. 

Py rcth rO'Kerosene  Emulsion .      (  Pr of .  M  en ke . ) 

(i)  Mix  i^  lbs.  pyrethrum  in  i  gallon  kerosene ;  after 
twenty-four  hours  decant  the  fluid. 

(2)   Dissolve  I  lb.  soap  in  i  gallon  boiling  water. 

Remove  the  soap  and  water  away  from  the  fire,  add  the 
kerosene  extract  at  once  and  mix  thoroughly  by  means  of  a 
large  syringe  or  force  pump.  Ten  minules  mixing  will  form 
an  emulsion. 

This  stock  emulsion  can  be  kept  indefinitely.  For  use 
on  cattle  or  other  animals  it  should  be  diluted  with  four  parts 
water,  which  gives  an  emulsion  containing  about  ten  per  cent 
kerosene  and  the  extract  from  two  per  cent  of  pyrethrum. 

Kerosene  Emulsion.  (Prof.  Cook.)  Dissolve  in  two 
quarts  of  water,  one  quart  of  soft  soap  or  one-fourth  pound 
of  hard  soap,  by  heating  to  the  boiling  point,  then  add  one 
pint  of  kerosene  oil  and  stir  violently  for  from  three  to  five 
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minutes.     This  is  best  done  by  pumping  the  liquid  into  itself 
through  a  small  nozzle,  so  that  it  shall   be  thoroughly  agi- 
tated.     , 

For  use  this  can  be  diluted  with  about  an  equal  volume 
of  water. 

About  one-half. to  one  gallon  of  the  diluted  emulsion 
will  be  required  for  each  animal  if  put  on  with  a  cloth  or 
brush. 

Some  Texas  Fever  Experiments. 

During  the  past  three  summers,  attempts  have  been 
made  to  determine  the  means  or  medium  by  which  the  virus 
of  this  disease  is  carried  by  Southern  cattle,  and  by  which 
they  are  thus  enabled  when  shipped  or  driven  North  to  cause 
often  wide  spread  and  fatal  disease  in  Nothern  stock,  and 
often  in  this  State  in  cattle  only  a  few  miles  removed  from 
their  original  home. 

The  conditions  under  which  Texas  Fever  (or  Southern 
Cattle  Plague,  as  it  is  more  appropriately  called)  occurs, 
having  been  described  in  previous  reports  from  this  Station, 
it  is  unnecessary  to  return  to  them  here. 

In  1889  (.Second  Annual  Report.  Arkansas  Agricultu- 
ral Experiment  Station)  it  was  shown  that  the  grasses  and 
surface  soil  surrounding  the  roots  of  the  same  taken  from 
pastures  which  had  proved  very  fatal  to  Northern  cattle,  did 
not  produce  any  bad  effects  on  susceptible  stock  to  which 
they  were  fed  in  a  dry  condition. 

It  was  also  shown  by  my  investigations  in  the  summer 
of  1890,  that  the  statements  as  to  the  constant  occurrence  oi 
bacteria,  the  so-called  germ  of  Texas  Fever,  in  the  blood 
and  organs  of  all  Southern  cattle  were  incorrect,  being  evi- 
dently based  upon  results  obtained  by  defective  bacterio- 
logical technique. 

This  summer  and  that  of  1891,  our  tests  were  confined 
to  the  two  media  which  now  receive  the  most  scientific  sup- 
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port  as  bearers  of  the  Texas  Fever  virus,  namely,  the  ex- 
cretions of  Southern  cattle,  and  Southern  cattle  ticks.  Pens 
were  constructed  for  the  purpose  of  testing  these  substances, 
some  36  feet  by  24  feet,  others  24  feet  by  12  feet.  They 
were  put  up  on  level  ground  and  .closely  boarded  in  at  the 
bottom,  the  lowest  board  being  well  sunk  in  the  ground. 
The  pens  were  separated  from  each  other  by  a  space  of  12 
feet  and  the  whole  inclosed  by  another  fence  at  some  dis- 
tance from  the  pens  in  order  to  avoid  the  risk  of  spreading 
disease  among  stock  outside. 

The  tests  made  were  of  a  practical  nature,  and  con- 
sisted in  placing  on  the  ground  in  some  of  these  pens  the 
excrement  of  cattle  collected  both  fresh  and  partly  dried, 
from  pastures  and  in  stables  in  Southern  infected  regions, 
and  scattering  on.the  surface  of  other  pens,  ticks  picked  from 
cattle  of  the  infected  regions  of  this  and  other  States.  In 
these  pens,  cattle  purchased  in  this  neighborhood  were  after- 
wards placed  and  kept  during  most  of  the  summer,  or  until 
the  experiment  was  ended.  A  modification  of  these  tests 
consisted  in  scattering  the  cattle  manure  from  the  South  on 
the  hay,  and  thus  introducing  it  into  the  stomach  of  the  ex- 
perimental animals,  and  of  sprinkling  the  bodies  of  other 
cattle  with  young  ticks  hatched  in  the  laboratory  from  eggs 
deposited  by  ticks  sent  from  the  South. 

In  the  summer  of  1891,  four  cattle  were  subjected  to 
such  tests;  during  the  past  summer  the  experiments  were 
repeated  on  ten  others. 

Only  such  details  of  these  experiments  as  are  necessary 
for  a  correct  understanding  of  their  nature,  and  for  an  intel- 
ligent interpretation  of  the  results  obtained  will  be  given 
here. 

Tests  of  Cattle  Manure,  i8gi  and  18^2,  August  17, 
1 89 1,  cattle  manure  to  the  amount  of  about  two  bushels  by 
measure,  collected  three  days  before  on  fields  near  Pine 
Bluff,  Ark.,  was  scattered  on  the  surface  of  pen  I.     August 
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28th,  a  like  amount  obtained  near  Fort  Smith  was  put  in  the 
same  pen.  This  manure  was  not  more  than  a  week  old 
when  collected. 

August  17,  1 89 1,  pen II.  received  about  the  same  quan- 
tity of  older  cattle  manure,  also  from  Pine  Bluff,  and  on 
September  5th,  a  further  consignment  of  the  same  material 
from  Little  Rock. 

August  17,  1891.  On  this  date  two  cattle,  eighteen 
months  old,  were  placed,  one  in  each  of  these  pens  and  kept 
there  until  November  6th,  or  over  ten  weeks.  Like  all  the 
others,  they  were  regularly  watered  and  fed  hay  and  a  small 
amount  of  grain.  No  regular  record  was  kept  of  their  tem- 
perature, as  they  never  showed  the  slightest  signs  of  sickness. 
The  first  frost  occurred  October  8th.  The  cattle  improved 
in  condition  during  their  confinement. 

These  and  all  other  cattle  experimented  with  were  sus- 
ceptible to  the  virus  of  Texas  Fever,  being  raised  north  o( 
the  "fever  line,"  which,  in  this  part  of  the  State  is  south  of 
the  Boston  mountains. 

1892.  Pen  I.  (which  during  the  winter  had  been  well 
cleaned  out  and  exposed  to  the  weather)  received  as  in  the 
previous  year  manure  dropped  by  Southern  cattle.  This  was 
received  from  Texarkana  and  Little  Rock  June  9th  and  nth. 
and  from  Ft.  Smith  August  22nd. 

August  2nd,  two  cattle,  aged  fifteen  and  eighteen  months, 
were  put  into  this  pen  and  kept  there  until  September  14th 
in  one  case,  and  October  14th  in  the  other.  A  record  of 
their  temperature  taken  usually  every  alternate  day  was  kept 
from  August  17th,  or  fifteen  days  after  their  entrance,  that 
being  the  usual  time  after  first  exposure  before  cattle  show 
signs  of  sickness  on  infected  pastures  in  the  South.  The 
general  appearance  of  the  cattle  was  observed  daily. 

In  the  tables  appended  to  this  report  \v\\\  be  found  the 
record  of  temperatures  for  all  the  cattle  experimented  with 
during  this  summer. 
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It  should  be  said  that  while  the  regular  temperature 
readings  in  such  tests  are  of  the  greatest  value  from  a  diag- 
nostic point  of  view,  the  judgment  should  be  based  not  on 
this  alone  but  also  on  the  other  symptoms  presented  during 
life  and  on  the  changes  noticed  on  examination  after  death. 
Temporary  rise  of  rectal  temperature  up  to  104°  F.  in  young 
cattle  especially  is  not  uncommon  and  does  not  necessarily 
indicate  disease,  but  continuance  of  the  temperature  at  this 
or  a  higher  figure  should  be  considered  as  due  to  some  patho- 
logical condition.  In  this  climate  the  average  normal  sum- 
mer temperature  of  cattle  under  two  years  of  age  is  about 
102°  F. 

Of  these  cattle  in  pen  I.,  that  numbered  11  in  tables, 
entered  pen  August  2nd  (seven  weeks  after  the  introduction 
of  manure).  Beginning  with  August  26th  the  hay  in  this 
pen  was  sprinkled  daily  w-ith  manure  soaked  and  broken  up 
in  water.  On  August  23rd  a  slight  and  temporary  diarrhoea 
was  noticed  with  a  rectal  temperature  of  103°  F.  The  calf 
at  no  time  showed  any  further  indication  of  sickness.  The 
temperature  as  may  be  seen  from  the  table  varied  considerably 
from  day  to  day  but  showed  no  continued  elevation.  The 
highest  recorded  was  104.5°  F.  on  September  22nd;  the 
lowest  107.8°  F.  on  September  ist.  It  was  taken  out  of  pen 
I.  on  October  4th  and  subjected  to  further  tests  in  pen  II. 
(See  No.  22   in  tables.) 

Calf  No.  12,  also  in  pen  I.,  never  gave  any  evidence  of 
ill  health  while  subjected  to  the  same  test.  Highest  tem- 
perature 102.9°  F.  September  i6th;  lowest  101°  F.  August 
27th.      It  was  moved  to  pen  III.  on  September  19th. 

The  result  of  these  tests  as  to  the  virulence  of  Southern 
cattle  manure  on  Northern  cattle  was  considered  negative. 

Tests  of  Southcrji  Cattle  Ticks  as  Propagators  of  Texas 
Fever.  1891,  August  28th.  In  pen  III.  (36  feet  by  24  feet) 
were  scattered  on  ground  about  two  hundred  living  adult 
ticks  picked  from  * 'Nation"  cattle  at  Ft.  Smith  on  previous 
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day ;  also  on  September  7th  about  the  same  number  sent 
from  Little  Rock.  The  latter  had  commenced  the  deposition 
of  eggs. 

August  28th,  two  cattle,  seven  and  one  years  old,  were 
introduced  into  this  pen.  The  older  animal  remained  in  i: 
until  December,  but  never  became  invaded  by  ticks.  Only 
one  tipk  was  seen  on  it  at  any  time  and  that  was  when  taken 
out.  The  temperature  taken  at  irregular  intervals  was  always 
normal,  and  the  cow  did  not  appear  to  be  affected  in  any 
way.  The  younger  animal  also  apparently  remained  well  and 
free  from  ticks  up  till  October  14th,  when  it  was  thrown  down 
and  a  large  number  of  young  ticks  hatched  out  in  the  labora- 
tory from  eggs  deposited  by  Southern  ticks  were  sprinkled 
over  its  body.  On  the  24th,  or  ten  days  later,  it  was  noticed 
to  be  indisposed  to  eat  and  from  this  date  to  the  middle  oi 
November  did  not  thrive  as  well  as  before,  but  no  rise  ci 
temperature  was  recorded.  A  small  number  of  ticks  grew  to 
maturity  on  this  calf. 

November  6th.  Two  other  calves  taken  from  pen  I.  and 
pen  II.  were  exposed  to  the  invasion  of  ticks  in  pen  III.,  and 
on  one  of  them  a  number  of  young  ticks  was  sprinkled.  Some 
of  these  ticks,  arrived  at  maturity  one  month  later ;  on  the 
other  no  ticks  appeared.  The  weather  from  the  middle  ot 
November  became  very  cold,  the  mercury  sinking  to  12'' F. 
on  the  17th,  so  that  nothing  could  be  expected  from  such  a 
test.     These  two  calves  showed  no  sickness. 

October  12th.  In  pen  IV.  a  two  year  old  heifer  was 
similarly  sprinkled  on.  the  abdomen  with  young  ticks.  A  few 
of  these  were  observed  fully  grown  on  this  animal  November 
9th.  She  was  too  wild  to  allow  of  the  temperature  being 
taken,  but  seemed  to  remain  in  good  health  throughout. 

1892.  Further  tests  were  made  of  the  action  of  Southern 
cattle  ticks  on  Northern  cattle  in  pens  II.,  III.,  IV.  and  V. 

Pen  III.  received  mature  ticks  sent  from  Baton  Rouge, 
Louisiana,  June  24th ;   from  Agricultural  College,  Mississippi, 
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June  28th  and  August  21st,  and  from  Little  Rock,  Arkan- 
sas, August  9th.  There  were  confined  in  this  pen  during  the 
summer  for  various  periods  and  entering  it  at  different  times, 
eight  cattle.  Of  these,  six  developed  the  symptoms  of  Texas 
Fever,  none,  however,  in  a  fatal  form. 

The  three  first  cattle  tested  entered  pen  III.  about 
August  1st.  All  of  these  were  found  to  have  a  high  temper- 
ature on  the  17th  of  the  same  month,  which  only  returned  to 
the  normal  after  from  two  to  three  weeks.  Two  did  not  show 
marked  sickness,  and  but  for  the  use  of  tl\e  thermometer 
would  hardly  have  been  considered  out  of  health.  The  third 
showed  the  disease  more  plainly.  It  became  weak,  refused 
food  and  fell  off  very  much  in  condition.  Two  of  these  three 
cattle  were  examined  after  death  (killed  for  examination), 
and  shovVed  lesions  indicating  a  mild  attack  of  Texas  Fever. 

In  the  second  test,  made  in  the  same  pen,  five  cattle 
were  introduced  during  the  first  and  second  weeks  of  Sep- 
tember. These  were  also  sprinkled  with  young  ticks  hatched 
out  in  the  laboratory,  and  all  became  considerably  infested 
by  these  parasites.  F'our  of  these  became  very  sick  within 
a  month  after  entering  the  pen,  and  about  three  weeks  after 
sprinkling  with  young  ticks.  The  temperature  in  these  calves 
began  to  rise  about  a  week  before  they  showed  any  distinct 
signs  of  sickness.  They  became  very  weak,  refused  all  food, 
and  could  not  be  made  to  rise  without  lifting.  When  on  foot 
they  walked  with  a  staggering  gait;  the  head  was  held  near 
the  ground,  and  the  breathing  was  rapid  and  panting;  in 
fact,  they  showed  plain  symptoms  of  Texas  Fever.  The  urine 
in  none  of  these  became  dark  or  red  colored.  After  reaching 
its  height  the  fever  gradually  subsided  to  near  the  normal, 
but  the  calves  continued  for  several  weeks  in  a  very  unthrifty 
condition,  with  poor  appetite,  languor,  and  weakness.  During 
this  convalescence,  the  morning  temperature  would  indicate 
one  or  two  degrees  of  fever  (in  one  case  it  fell  below  the  nor- 
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mal),  while  in  the  evening  there  would  be  a  rise  of  three  to 
four  degrees,  or  more. 

The  cow,  which  did  not  show  fever — an  old  and  feeble 
animal,  suffering  from  a  malignant  tumor  at  the  root  of  the 
ear — became  enormously  infested  with  ticks  and  died  appa- 
rently from  pure  debility. 

One  of  the  calves  plainly  showing  the  disease  was  a  three 
months  old  suckling. 

Pen  IV.  In  this  pen  no  ticks  were  put  on  the  ground 
A  fifteen  months  old  calf  was  put  into  it  on  August  2nd  and 
on  the  same  date  it  was  sprinkled  with  young  ticks,  the  pro- 
geny (hatched  in  laboratory)  of  several  adult  ticks  obtained 
at  Texarkana,  Ark.,  early  in  June.  These  were  not  of  the 
same  species  as  the  common  Southern  cattle  tick.  (Specie? 
undetermined.)  Two  days  later  these  young  ticks,  novvsev- 
eral  times  increased  in  size,  were  seen  in  considerable  num- 
bers adhering  to  the  body  of  the  calf,  but  they  all  disap- 
peared in  a  few  days.  This  calf  remained  well  during  the 
test  of  twenty  days. 

In  pen  V.  another  calf  of  the  same  age  was  sprinkled 
with  the  young  of  Louisiana  ticks,  and  raised  a  faiir  crop  oi 
these.  It  suffered  from  a  mild  attack  of  fever,  only  distin- 
guished by  the  thermometer. 

A  Test  of  Ticks  of  the  Second  Generatioit,  In  order  to 
discover  if  this  now  well  demonstrated  fever  begetting  or 
propagating  property  of  Southern  cattle  ticks  was  a  perma- 
nent property  of  these  parasites,  when  removed  from  their 
native  home,  a  test  was  made  of  the  second  generation  ot 
young. 

Young  ticks  of  the  first  generation  from  those  sent  from 
Louisiana  and  Mississippi  placed  on  cattle  here  during  the 
first  week  of  August,  reached  their  full  size  about  the  last  of 
the  same  month.  A  number  of  these  were  picked  off  the  cat- 
tle, put  in  a  suitable  place  in  the  laboratory,  and  in  a  few  days 
^gS  deposition   commenced.      At  natural    temperature   the 


young  were  hatched  out  in  four  weeks,  and  on  September 
29th  and  October  ist,  a  large  number  of  these  were  put  on 
the  body  of  a  healthy  four  year  old  cow,  wHich  was  then 
confined  in  pen  II.,  previously  unoccupied.  The  cow  became 
manifestly  sick  on  the  nth;  that  is,  twelve  days  after  being 
thus  treated,  and  died  on  the  13th,  with  all  the  symptoms  of 
an  acute  case  of  Texas  Fever.  Examination  after  death 
showed  the  typical  lesions  of  this  disease. 

October  4th,  an  eighteen  months  old  calf,  which  had 
been  exposed  to  cattle  manure  for  two  months  in  pen  I., 
without  effect,  was  put  in  the  same  pen  II.,  and  similarly 
sprinkled  with  young  ticks  of  the  second  generation  from 
those  received  from  Mississippi.  It  became  sick  October 
1 2th,  with  a  temperature  reaching  106.7°  I^-i  refused  food 
and  became  very  thin,  but  ultimately  recovered. 

Summary,  It  is  seen  from  the  foregoing  experiments 
that  the  theory  which  imputes  to  the  dejections  of  Southern 
cattle  the  blame  of  conveying  disease  to  Northern  stock  is  not 
sustained  by  these  practical  tests.  On  the  other  hand,  there 
is  abundant  evidence  of  the  very  important  part  which  cattle 
ticks  play  in  the  production  of  this  Southern  cattle  fever. 

The  credit  of  first  experimentally  testing  and  affirming 
this  connection  of  cattle  ticks  with  Texas  Fever  is  due  to  Dr. 
Kilborne  (Rep.  Bureau  of  Animal  Industry,  1890).  The 
results  of  this  and  later  experiments  of  the  same  kind  by  the 
Bureau  of  Animal  Industry  are  confirmed  by  the  experiments 
here  recorded,  so  far  as  the  agency  of  the  tick  is  concerned. 

Without  assuming  too  much  from  this  now  established 
fact,  a  perusal  of  the  experiments  given  in  this  report,  taken 
in  conjunction  with  the  life-history  of  the  cattle  tick,  will 
show  that  we  have  here  an  all-sufficient  means  of  explaining 
the  peculiar  features  of  this  disease  as  it  occurs  on  Northern 
pastures. 

It  is  shown  that  the  progeny  of  Southern  cattle  ticks 
when  they  invade  Northern  or  susceptible  cattle  in  summer,. 
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almost  invariably  give  rise  to  Texas  Fever  in  these  cattle ; 
an  unbiased  study  of  the  literature  on  this  subject  equally 
shows  that  no  other  means  by  which  this  disease,  under 
natural  conditions  can  be  transmitted,  has  been  satisfactorily 
demonstrated. 

That  the  infection  in  the  cases  here  recorded  was  pro- 
duced by  a  process  of  inoculation  of  cattle  by  ticks,  and 
not  indirectly  by  microbic  infection  of  the  soil,  is  indicated 
by  the  constancy  in  the  time  at  which  fever  appeared  after 
the  cattle  were  sprinkled  with  ticks,  and  by  the  fact  that  in 
no  cases  was  any  fever  noticed  without  the  presence  of  ticks 
on  the  body. 

The  disease  exciting  power  of  ticks  is  not  confined  to 
the  first  generation  of  those  from  the  South,  but  exists  with 
equal  virulence  in  the  second  generation  bred  in  the  North. 
Cases  21  and  22,  in  pen  II.,  show  that  fatal  secondary  infec- 
tion by  Northern  cattle  can  easily  occur  in  this  latitude,  and 
in  fact,  anywhere  in  the  United  States.  The  time  whidi 
elapsed  between  the  cases  of  fever  induced  by  successive 
generations  from  the  same  ticks  was  fifty  days  (August  17th 
to  October  9th),  the  only  departure  from  the  natural  con- 
ditions being  that  the  ticks  were  put  on  the  cattle  instead  oi 
the  latter  being  invaded  from  the  ground. 

From  this  we  may  infer  that  if  a  first  outbreak  of  Texas 
Fever  occurs  as  early  as  two  months  before  the  usual  advent 
of  freezing  weather  in  that   locality,    Northern   cattle    which 
have  recovered  from  a  mild  attack,  (and  the  number  of  these 
is  doubtless  much  larger  than  has   been   hitherto  supposed) 
are  likely  to  be  responsible  for  outbreaks  later  in  the    year. 
They   become,    if  carrying  ticks   on   their    bodies,    walking 
centres  of  infection,   just   the  same  as  Southern  cattle,  and 
there  is  no  doubt,  if  the  history  of  the  hundreds  of  cases  of 
Texas  Fever  which  occur  every  summer  in  those  States    bor- 
dering on  the  proscribed  regions  were  more  accurately  traced 
that    this   secondary    infection    could  be   frequently  demon- 
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strated.     In  this  way  the  disease  may  be  carried  to  places 
where  Southern  cattle  have  never  been.  • 

As  to  Quarantine.  It  is  evident  from  the  foregoing, 
that  when  Southern  cattle  have  found  their  way  to  non-in- 
fected regions  any  time  before  September,  quarantine  should 
include  both  cattle  and  fields  or  roadways  on  which  they 
have  been.  The  cattle  should  be  quarantined  for  a  period 
of  four  weeks  at  least  (from  the  date  on  which  they  left  in- 
fected ground).  Unless  intended  for  slaughter  within  two 
weeks,  quarantine  should  not  exceed  six  weeks.  Fields, 
roads,  etc.,  should  be  quarantined  till  late  in  the  fall.  If 
this  is  done,  the  infection  is  confined  to  its  original  limits,  if 
not,  it  may  be  distributed  far  and  wide. 

On  those  cattle  which  die  from  acute  cases  of  Texas 
Fever  produced  by  ticks,  these  parasites  are  often  found  not 
larger  than  the  size  of  a  grain  of  wheat,  that  is,  not  more 
than  from  two  to  three  weeks  old  on  their  host.  I  have 
always  observed  that  these  half  grown  ticks  do  not  leave 
cattle  on  the  death  of  the  latter,  but  remain  adherent  to  the 
skin  until  they  also  die.  Hence,  such  acute  cases  cannot  spread 
the  disease  by  the  agency  of  the  ticks  which  are  on  them. 

Texas  Fever  in  Arkansas,  In  the  northern  counties, 
deatbs  from  this  cause  occur  by  far  the  most  frequently 
among  town  cows.  Farmers  who  keep  their  stock  confined 
on  their  own  farms  rarely  lose  cattle  from  Texas  Fever. 
This,  I  have  found  to  be  the  case  in  most  of  the  outbreaks 
which  have  been  investigated,  and  it  is  also  indicated  by  the 
correspondence  which  I  have  had  with  those  counties,  chiefly 
Cross,  Independence  and  Cleburne,  where  many  cattle  have 
died  from  this  cause  during  the  past  summer.  The  original 
center  of  infection  in  these  cases  may  be  from  cattle  driven 
from  further  South,  but  far  more  frequently  it  is  to  be  found 
along  the  unfenced  railway  tracts,  especially  near  the  depots 
where  stock  cars  are  often  delayed.      Later  in  the  fall  the  in- 
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In  the  central  and  southern  counties,  Texas  Fever  oc- 
curs in  a  severe  form  only  in  imported  cattle,  native  cattle 
acquiring  immunity  by  one.  or  more  mild  attacks  early  ia 
life.  Even  suckling  calves  of  three  months  are  not  exemp: 
from  the  disease  (see  case  35  in  tables),  but  in  young  stock 
acute  fatal  cases  are  rare.  (The  only  fatal  case  in  our  ex- 
periments was  a  four  year  old ;  all  the  others  ranging  froa 
three  months  to  two  years  recovered.)  One  attack,  evenci 
the  mildest  character,  seems  to  confer  immunity  for  that 
year  at  least.      (Cases  32  and  42.) 

While  it  is  shown  that  ticks  form  at  least  the  most  im- 
portant agent  in  the  transmission  of  Texas  Fever  in  the 
North,  and  perhaps  the  only  one,  it  is  not  certain  thatth> 
is  the  case  in  the  South  which  may  be  called  the  homeoi 
the  virus  of  the  disease.  Whether  or  not  susceptible  catu" 
could  be  protected  on  Southern  pastures  by  thoroughly  keep- 
ing off  ticks  remains  to  be  tested.  Bearing  on  this  queitioa 
is  the  fact  that  in  one  outbreak  of  Texas  Fever  at  Fort 
Smith,  occurring  in  March  of  this  year,  no  ticks  could  b^ 
found  on  the  bodies  of  those  that  died,  even  by  the  closest 
inspection. 

For  those  who  desire  to  grade  up  their  cattle  by  import- 
ing improved  breeds,  the  following  rules,  some  of  whioh  are 
not  new,  may  be  suggested : 

1.  Buy  cattle  raised  in  the  South,  and  hence  already 
acclimated. 

2.  When  Northern  cattle  are  imported,  let  it  be  late 
in  the  fall,  and  let  the  cattle  be  under  fifteen  months  old. 

3.  In  the  spring  prevent  the  sudden  invasion  of  these 
cattle  by  large  numbers  of  ticks,  by  the  methods  already 
given. 


NoTB — For  part  of  the  specimens  and  material  used  in  the  foregfoinc;  experiments  this  Station 
is  indebted  to  the  courtesy  of  Mr.  I.  M.  Good  and  Prof.  Tait  Butler,  Aericultural  College,  Mi^*., 
Prof.  W.  H.  Dalrymple,  State  University,  Baton  Rouge,  La.,  and  Dr.  A.  E.  James,  LittJe 
Rock,  Ark. 
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General  Condition  of    Live  Stock  in  Arkansas  During  the 

Year  1892. 

From  reports  of  correspondents  in  most  of  the  counties  of  the 
State  it  appears  that,  with  the  exception  of  hogs,  live  stock  in  this 
State  has  been  in  a  generally  healthy  condition  during  the  year. 
Hog  cholera  has  been  reported  in  about  three-fourths  of  the  coun- 
ties heard  from,  the  greatest  losses  from  this  cause  being  in  the 
central  and  southern  counties.  Scabies  or  other  skin  diseases  of 
hogs  has  prevailed  in  a  ftfw  counties. 

Sheep  are  reported  to  do  well  in  all  except  ten  counties,  these 
being  chiefly  in  the  southern  part  of  the  State  and  along  the  Mis- 
sissippi River.  They  are  raised  only  in  small  numbers  and  receive 
little  attention  anywhere,  the  lack  of  a  "dog  law"  being,  from  all 
reports,  the  great  obstacle  to  what  otherwise  might  be  a  profitable 
industry  in  Arkansas. 

Glanders  in  horses  and  mules  has  been  investigated  by  the 
V'eterinarian  or  reported  to  him  in  the  following  counties :  Craig- 
head, Ashley,  Grant,  Drew,  Pulaski,  Cleveland,  Sebastian,  Lonoke, 
Sharp  and  Fulton. 

Texas  or  Southern  Cattle  Fever  has  prevailed  in  Lawrence, 
Cleburne,  Cross,  Independence,  Sebastian,  Carroll  and  Washing- 
ton Counties.  In  Sebastian  County  the  losses  occurred  in  northern 
cattle  imported  there  for  feeding ;  in  the  other  counties  mentioned 
the  disease  prevailed  among  native  stock. 
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jPlp^fedntdix:. 

TABLE  A. 

Exposure  of  Northern   Cattle  to  Southern   Cattle  Manure  and  Sotttki'^ 

Cattle   Ticks, 


No.  OF  Pen. 


1. 


III. 


I      IV. 


June  9,  Manure^    !June  24,  Ticks, 

Little  Rock  I  Baton  Rouge,  La. 

Pen.     How  Treated.    |J>">e  9  Manure,    Ijune  28,  Ticks,  Agricul- 

I  Avarlrarto  rural    ■    rxWmrt^       lU  1 


Texarkana.  tural  College,  Miss.j 

'Aug.  22,  Manure,; August  23,  Ticks,  j 

I  Ft.  Smith. I  Little  Rock,  Ark. I 


No.  of  Animal. 


I 


I 


31. 


Entered  Pen.  Aug.  2.  j  Aug.  7.   July  24. 


Sprinkled  With  Ticks. 


] 


32- 


I 


ZZ- 


1 


41. 


Aug.  2.    Aug.  2.  j  Aug.  2.  Ji'?:** 


Aug.  9. 
(Missis- 
sippi.) 


I  Aug.  2.  A^'  * 

(Texar-,  1>-^- 

I     kana.)'   '^■•• 


Record  of  Temperatures  in  Degrees  Fahrenheit.  (At  91-3 


1892,  August  17 102.5 


18.. 
22.. 

23- 

24.. 

25- 
26.. 

27" 

29. 
30 


102 
102 

103 

102. 

103. 

102. 
102. 
103. 
102 


September,    i loi 


3- 
5- 
7" 
9 

12.. 

14.. 

16- 

»9- 
22.. 
24.. 
26. 


102 
102 
102 
103 
102 
103 
103 
102 
104 
102 
102 


5 
■5 
5 
,8 

5 

,8  I 
8 

5 
8  . 


102.2 

104.6 

102 

105 

IOI.9 

103 

IOI.5 

105.7 

IOI.8 

106.7 

102. 

107.4 

101.5 

106.2 

lOI 

106 

I02.q 
IOI.8 

106.5 

105.6 

IOI.5 

103.2 

102.2 

103.5 

IOI.6 

103 

IOI.2 

102.5 
IOI.4 

102.8 

102.9 
IOI.8 


105-5 

105 

104.5 

104.5 

103.2 

103 

102.2 

103,8 

102 
102. 1 
102 
102. 1 
IOI.8 
102.9 


105-7  , 

104.3  ' 

103.2    I 

104.4  ' 

102.4    • 

105 

102.8    1 

106.3 
106.8 

103      I 

103     1 

106.2 

102        I 

106. 1 

105  . 

103. 1     ' 

103.8  i 

102       I 

102        I 

102.4     ■ 

IOI.8      I 

102. 1      1 

ic; 

lOi.; 
ic:^ 

10:* 

ici.-' 

10: 

10'.  '■ 

ic: 
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TABLE  B. 


Exposure  of  Northern   Cattle  to  'Southern   Cattle   Ticks  of  First  and 
Second  Generation, 


No.  OF  Pen.     | 


III. 


I  June  24.  Ticks  from  Baton  Rouge,  La 

Pen.  How  TreatedlJ""'  **•  '^^''^^  ^'°'"  '\?''i?""""Jl- 

I  College,  Miss. 

I  Aug.  23.  Ticks  from  Little  Rock,  Ark 


No.  of  Animal.    I     34 


Entered  Pen.      jSep.  5 


Sprinkled 


with  Ticks. 


1892,   Sept.  5.. 
7- 
9 
12  . 

14 

16. 

19. 

22.. 

24. 

26.. 

28.. 

30. 
Oct.  3- 
5 
7 
8... 

9 

10  . 
II... 
12  .. 

(5*3op-m.)J2... 

15... 

17... 
<5:30p.m.)i7.. 
__  19. 


Sep.  9 
Sep. 13 


35 


Sep.  5 


Sep.  22 


36(41) 


Sep.  7 


Sep. I 3 


•     ,Sep.22 


37     '38(12) 


IV. 


42(32) 


Sep.i2;Sep.  14 


Sep.  22  Sep.  22 


Sep.  9 


Sep.  22 


V. 


II- 


Sept.  I.  Mature 
Ticks  from  calf  32 

(Second  gen. 
from  Mississippi) 


Seo  22  ^^P- ^9 
^^P-^^l  Oct.  I 


Oct.  4 


Record  of  Temperatures  in  Degrees,  Fahr.     (At  9  a.  m.) 


\i 


102.6 

lOI. 
lOI 

102 

102.6 

102 

IOI.5 

102 

102 

102.3 

102.5 

102 

99.8 


I  101. 
I  102. 

I   lOI, 

I  102 
102 


lOI 

lOI, 

,  104 

I  102. 
102 

i  103 

104. 

103 

106 
104. 

105 

104 
103. 
103 


..     lOI 

.  j  102 

1 103 

1 104 

..1  102 


IOI.8 
102. 1 
102.4 
102.5 
102.3 
102. 1 
-101.8 
102.7 
102.7 

103-3 
104.4 
104.2 
106.2 
105.6 

104.5 
105.7 
103.8 

103 

102 

104.3 

101.5 

102 

101.8 

103 
102.7 


I 


I 


102  4  I 
102.5  I 
101.8  1 
101.8  I 
102 
101.5  I 
102.3  I 

103  , 
102.2 
106.3 
106.8 

105.5 

102 

101.5 

101.8 

101.8 

101.3  1 

103.5 
101.5 
102.5 
103.2 

1039 
103.6 


102.8 
102.9  ; 
101.8 
103 
103.2  I 
103.6  ' 
103.8  ] 
103.1 
104.2  I 
105.7 
106.5 
105.2 
101.7 

99-7 
100.9 


102.9 
102.8 


102.5 
102.2 

103.5 

102.6 

102.8 

103 

103.2 

101.8 

101.4  I 

103.2 


102 
102. 1 


101.5 

102. 1 

104.2 

101.8 

104 

102 

101.8 

102 

101.8 


101.3 
101.5 
101.6 
101.8 
101.3 
100.4 
101.2 
101.8 


101.5 
101.3 
102 


.!  102.2 
I  102 

I  97-7 
I  101.8 
i  102.3 


107 
107.5 
106 
103.3 


101.7 
102 


102.3 

105 

105 

106.7 

105.6 

106.7 

106 

106.6 

105.5 
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Notes  of  Cases,  Autopsies,  Etc. 

Table  A^  Case  ji, — Old  cow  subjected  to  same  test  in  pre- 
vious year  without  showing  disease.  Temperature  first  taken, 
August  17th,  at  which  time  there  *was  no  sign  of  sickness,  except 
e)evated  temperature.  A  few  small  ticks  and  one  fully  grown  seen 
on  body  ;  dullness  observed  about  the  21st,  continuing  for  several 
days,  but  appetite  continued  fair.  By  September  ist  apparently 
as  lively  as  before.     Killed  September  24th. 

Autopsy. — No  ticks  seen  on  skin  ;  condition  fair ;  mesenter)' 
dotted  with  patches  of  old  blood  extravasations  from  the  size  of  a 
dime  downwards ;  spleen  slightly  enlarged,  (weight  three  pounds) 
not  abnormally  soft ;  liver  shows  on  capsule  many  dark,  slightly 
sunken  patches,  which,  on  section  are  seen  to  extend  some  dis- 
tance into  the  substance  of  the  organ.  Under  the  microscope 
these  seem  to  be  broken  down  liver  tissue  infiltrated  with  extra- 
vasated  red  blood  corpuscles.  All  the  other  organs  appear  normal. 
Result  positive. 

Case  J2, — Bull  calf,  sixteen  months  old.  Course  of  disease 
much  like  the  last;  appetite  never  lost;  became  enormously  in- 
vaded by  ticks.  After  temperature  had  returned  to  normal,  it  was 
subjected  to  the  same  test  again.  (See  case  42,  Table  B.)  Re- 
sult positive. 

Case  jj. — This  calf,  fifteen  months  old,  became  invaded  by 
ticks  from  the  soil  of  pen  only.  Its  temperature  corresponded  j 
closely  with  that  of  31,  but  otherwise  it  showed  greater  sickness,  j 
indicated  by  refusal  of  food,  weakness,  emaciation,  etc.  It  was  j 
killed  for  examination,  August  30th. 

Autopsy. — Many  ticks  of  various  sizes  on  skin ;  flesh  and  su  .- 
cutaneous  fat  normal ;  contents  of  thoracic  cavity  normal ;  fourth 
division  of  stomach  contains  some  small  gravel  and  sand,  mucous 
membrane  of  same  normal.  On  outer  surface  of  intestines  are  visi- 
ble several  large  patches  of  blood  extravasation  ;  spleen  about  one- 
half  larger  than  normal,  soft,  but  pulp  not  darkened  as  in  acute 
cases ;  liver  contains  much  blood  and  bile  which  flows  from  cut 
surface ;  gall-bladder  half  full  of  thick,  ropy  bile  of  dark  yellow 
color;  left  kidney  shows  most  marked  abnormality,  the  fat  and 
connective  tissue  surrounding  it  being  infiltrated  with  blood  to  a 
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great  extent,  and  the  kidney  itself   discolored    over   part   of   its 
surface.     Bladder  contains  a  little  amber  colored  urine;  lymph 
nodes  in  lumbar  region  much  dirkened  and  engorged,  in  other 
parts  they  appear  to  be  unchanged.     Result  positive. 

Case  41. — Sprinkled  with  the  young  of  a  species  of  tick  ob- 
tained on  cattle  at  Texarkana,  Ark.  Only  a  few  specimens  of 
these  were  obtained,  and  adults  were  hot  preserved,  as  it  was  not 
noticed  that  they  belonged  to  another  species  until  mounts  were 
made  of  the  young.  (Larvae  resemble  those  of  Ixodes  albi- 
pictus.)  These  young  ticks  only  adhered  to  the  calf  a  few  days 
and  then  disappeared.  Calf  remained  well.  After  five  weeks  it 
was  sujected  to  further  test  in  pen  III.  (See  case  36.)  Result 
negative. 

Case  5/. — ^This  calf,  two  years  old,  raised  a  moderate  number 
of  ticks  after  being  sprinkled.  It  never  appeared  sick,  nor  lost 
flesh  nor  appetite.  The  thermometric  records  leave  the  case 
doubtful.  It  was  subjected  to  a  second  trial  in  the  same  {ten 
without  effect.  (Ticks  put  on  body  were  from  Mississippi  and 
Louisiana). 

Autopsy, — October  6th,  nothing  abnormal  was  seen  except 
traces  of  discoloration  in  the  capsule  of  the  kidney.  Result  un- 
certain. 

Table  B^  Case  34, — Old  cow,  suckling  calf,  has  a  suppu- 
rating tumor  at  base  of  ear,  very  thin ;  case  described  earlier  in 
report ;  no  autopsy.     Result  considered  negative. 

Case  35. — Calf,  three  months  old,  suckling  of  34,  became 
invaded  with  ticks  chiefly  from  soil,  but  also  artificially;  went 
4i rough  a  non-fatal  attack  with  great  weakness,  inappetence,  lan- 
guor, etc.,  with  slow  convalesence.     No  autopsy.     Result  positive. 

Case 36, — (Same  animal  as  described  under  41,  Table  A.) 
This  second  test  gave  positive  results.  Course  of  disease  similar 
to  that  of  35.     No  autopsy.  « 

Case  3J, — Eight  months  old  bull  calf ;  test  and  result  same 
as  in  two  previous  cases.     No  autopsy.     Result  positive. 

Case  j8. — Eighteen  months  old  bull  calf.  (No.  12,  of  Table 
A.)  After  being  exposed  one  month  in  pen  I.  (to  Southern  cattle 
manure  test)  it  was  moved  to  pen  III.    and  young  ticks  (Missis- 
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sippi)  put  on  body.     It  was  killed  after  having  passed  through  a 
severe  attack  of  fever  with  great  weakness  and  loss  of  condition. 

Autopsy^  October  nth,  reveals  nearly  the  same  appearances 
as  in  No.  33,  but  the  liver  was  more  enlarged  and  the  bile  almost 
tar-like  in  color  and  consistency;  blood,  small  in  amount,  thin, 
and  darker  in  color  than  normal,  forms  firm  clot;  much  blood  ex- 
travasation and  effusion  of  yellow  serous  fluid  around  both  kidneys 
and  into  their  capsules ;  substance  of  kidneys  and  lining  mem- 
brane of  pelvis  of  same  congested. 

Case  42. — (Same  animal  as  described  under  32,  Tabl^A.) 
Second  crop  of  ticks  raised  on  body  without  occasioning  any 
fever. 

Autopsy^  November  5th,  revealed  no  pathological  change  ex- 
cept traces  of  old  hemorrhage  into  the  capsules  of  the  kidneys. 
Result  of  second  test,  negative. 

Case  21, — Four  year  old  cow,  subjected  to  test  of  second 
generation  of  young  ticks,  went  through  a  typical  case  of  acute 
Texas  Fever;  died  October  13th,  §  a.  m. 

Autopsy,  October  13th,  9  a.  m.  Large  number  of  ticks  on 
body,  none  exceeding  in  size  a  grain  of  rice.  On  removing  the 
skin  large  patches  of  blood  extravasation  were  seen  on  the  left 
side  of  neck  and  over  the  right  gluteal  region ;  fat  of  subcuta  of 
a  deeper  yellow  than  normal ;  superficial  inguinal  glands  much 
enlarged  and  blood  engorged ;  little  blood,  and  that  of  a  darker 
color  than  normal  flows  from  cut  vessels ;  bowels  not  opened, 
on  outside  appear  normal ;  rectum  empty,  mucosa  of  same  of  a 
normal,  pinkish  red  color;  third  division  of  stomach  full  of  in- 
gesta  ;  fourth  division  contains  a  little  fluid  and  its  lining  membrane 
is  deeply  congested ;  slight  yellow  peritoneal  effusion.  Spleen 
much  enlarged,  capsule  dark  slate  color,  pulp  semi-fluid  and  dark. 
Liver  greatly  enlarged  (weight  19  pounds)  and  engorged  with 
bk)od  and  bile.  Gall-bladder  distended  with  dark,  thick,  granular 
bile.  Kidneys  enlarged  and  congested,  capsule  and  pelvic  lining 
membrane  shows  blood  extravasations ;  connective  tissue,  fat,  and 
peritoneum  for  a  considerable  distance  around  kidneys  a  mass  of 
blood  and  serous  effusion.  Mesenteric  lymph  nodes  congested. 
Bladder  distended  with  dark  colored  urine.     Left  lung  congested, 
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spongy ;  right  less  altered ;  pericardium  and  endocardium  blood 
injected. 

Case  22, — (Same  animal  described  under  12,  Table  A.) 
After  passing  through  test  of  cattle  manure  it  was  put  into  pen  II., 
and  ticks  of  second  generation  from  the  South  put  on  body.  It  in 
due  time  suffered  from  a  severe  but  non-fatal  attack  of  Texas 
Fever.     No  autopsy. 


Horticultural  Experiments  and  Notes. 

Notes  on  Station  Vineyard  at  Fay etteville. — The  Station 
vineyard  is  situated  on  a  moderately  steep  hillside,  with  a 
southeast  exposure.  The  soil-is  rather  poor  and  rocky,  and 
is  inclined  to  be  springy  after  rains.  It  was  planted  during 
the  spring  of  1888,  and  consists  of  one  hundred  and  sixty-five 
of  the  leading  varieties  of  grapes,  most  of  which  are  living  at 
the  present  time. 

Judging  from  this  year's  crop,  it  would  be  safe  to  class 
one-half  of  the  varieties  as  entirely  unsuited  to  this  climate 
and  soil.  But  when  the  unsuitable  location  of  the  vineyard 
and  its  previous  treatment  are  considered,  it  is  probable  that 
many  of  the  varieties  which  should  be  reported  as  worthless 
under  these  conditions  would  be  classed  as  good  when  grown 
on  suitable  soil  and  in  a  suitable  location. 

The  vineyard  was  in  a  very  unhealthy  condition  when 
work  was  commenced  on  it  this  spring.  The  vines  made  a 
poor  growth  last  year,  and  they  looked  weak  and  sickly. 
The  work  this  year  has  been  what  might  be  called  "The 
Reviving  of  an  Old  Diseased  Vineyard."  This  has  been 
accomplished  to  a  certain  extent,  but  another  year's  treatment 
will  be  required  to  bring  it  to  a  healthy  state.  The  soil  was 
put  in  as  good  state  of  cultivation  as  the  location  would  allow, 
and  was  kept  free  from  weeds  throughout  the  season. 

The  vines  were  sprayed  five  times  during  the  season.  In' 
connection  with  the  account  of  spraying,  a  weather, table  is 
given,  showing  the  state  of  the  weather  during  the  spraying 
season.  This  table  is  interesting  in  this  connection  as  the 
weather  is  an  important  factor  in  the  development  of  black 
rot  and  mildew. 

The  vineyard  was  not  sprayed  during  the  season  of  1891  ; 
the  object  being  to  ascertain  what  varieties  would  best  resist 
black  rot  and  mildew.  As  a  result  of  the  experiment  a  list 
of  the  varieties  that  best  resisted  the  disease  under  those 
conditions  was  published  in  Bulletin  No.  17.  Most  of  the 
varieties  named  therein  are  contained  in  the  list  of  those  do- 
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ing  the  best  this  year.  The  amount  of  damage  done  by  the 
black  rot  in  the  vineyard  this  season  is  estimated  at  ten  per 
cent  of  the  crop.  With  few  exceptions  the  varieties  named 
in  the  list  as  doing  the  best,  were  free  from  the  rot  and  the 
mildew. 

While  the  results  obtained  from  spraying  were  not  as  good 
as  might  have  been  obtained  had  the  vines  been  sprayed 
more  often,  still  they  are  such  as  to  convince  that  spraying 
is  essential  in  the  cultivation  of  the  grape  in  this  locality. 
The  results  would  also  have  been  better  had  the  vineyard 
been  sprayed  last  year.  The  varieties  left  unsprayed  were  a 
total  loss  of  the  crop  from  black  rot.  No  fruit  was  gathered 
from  them.  The  foliage  was  damaged  to  some  extent  by 
mildew. 

Spraying  ike  Vineyard, — The  first  spraying  was  given 
April  2 1st,  with  the  Bordeaux  mixture,  Formula  I.  given  sub- 
sequently. The  vines,  trellises  and  the  ground  surrounding 
were  all  wet  with  the  mixture.  The  leaves  had  started  and 
were  one- third  grown.  The  second  spraying  was  made  May 
2nd,  with  Bordeaux  mixture,  Formula  II.  The  wet  weather  at 
the  time  of  this  spraying  and  after,  especially  the  few  last  days 
of  May  and  the  first  days  of  June,  was  very  favorable 
to  the  development  of  black  rot  and  mildew. 

Black  rot  made  its  appearance  on  a  few  grapes  June  6tb. 
Two  days  later  there  was  a  noticeable  increase.  At  this  time, 
June  8th,  the  third  spraying  was  given,  using  Bordeaux  mix- 
ture, Formula  II.  A  period  of  dry  weather  followed.  From 
one  or  both  these  causes  the  black  rot  was  checked.  At  the 
time  of  the  fourth  spraying,  June  27th,  no  increase  of  black  rot 
was  noticeable  over  that  of  June  8th.  For  this  spraying  Bor- 
deaux mixture,  Formula  II.  was  again  used.  On  July  12th 
the  vineyard  was  sprayed  with  the  aramoniacal  solution  of 
copper  carbonate.  The  reason  for  using  this  solution  was  that 
.it  does  not  damage  the  appearance  of  the  fruit,  as  does  the 
Bordeaux  mixture. 

The  photographs  show  an  average  comparison  of  sprayed 
and  unsprayed  vines. 
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UNSPRAYED    VINK. 


ISF>RAYKD    VINE. 
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WEATHER  TABLE. 


9 

lO 

II 

12 

13 

15 
16 

17 
18 

19 
20 
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Note. — This  table  is  taken  from  the  weather  record  kept  at  this  Station  by  Prof.  G.  L.  Tc* 
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Notes  on  Grapes  Doing  Best  in  the  Station  Vineyard  this  Season. 

Norton's  Virginica, — ^Vine,  strong  grower  and  healthy. 
Bunch,  resembling  Cynthiana  very  closely.  Berry,  same 
size  as  Cynthiana  and  very  similar.     Yield,  very  good. 

Herbemont. — Vine,  good  grower.  Bunch,  large,  long 
and  shouldered ;  compact.  Berry,  small,  black;  skin  thin; 
flesh  very  sweet ;  no  pulp.  Damaged  some  by  black  rot. 
Yield,  medium  to  good. 

Lindley, — Vine,  good;  healthy  grower.  Bunch,  medi- 
um, long,  not  compact.  Berry,  large,  red.  Flesh,  tender, 
juicy;   very  little  pulp ;   quality,  very  good.     Yield,  good. 

Concord, — ^Vine,  vigorous  and  healthy;  strong  grower. 
Bunch,  large,  shouldered,  not  compactly  filled.  Berry, 
large,  black  with  blue  bloom  ;  skin  thin  ;  flesh  sweet,  pulpy. 
Some  .damage  from  black  rot.     Yield,  medium. 

Woodruff  Red, — Vine,  good  growth.  Bunch,  large, 
shouldered  and  moderately  compact.  Berry,  large,  fine 
looking  red  grape.     Yield,  good. 

Perkins, — ^Vine,  good  strong  grower.  Bunch,  medium 
to  large,  shouldered.  Berries,  medium;  color,  red  with  white 
bloom  ;  flesh  pialpy,  sweet  and  juicy.  Yield,  medium  to  good. 

Cottage, — ^Vine,  medium  grower  but  healthy;  good 
growth  this  year.  Bunch,  large,  shouldered,  moderately 
compact.  Berry,  medium  to  large;  color  black;  skin  thin; 
flesh  tender,  juicy.     Yield,  good. 

Agawant, — Vine,  very  vigorous  and  healthy.  Bunch, 
medium  to  large,  compact.  Berry,  fine,  large,  red.  Yield, 
very  good. 

Cynthiana. — Vine,  fine,  healthy  grower.  Bunch,  large, 
shouldered,  compactly  filled.  Berry,  small  to  medium;  black 
with  a  blue  bloom ;  flesh  sweet  and  moderately  juicy.  Yield, 
very  good. 
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Wyoming  Red, — Vine,  vigorous,  healthy  grower.  Bunch, 
small  and  compact.  Berry,  medium;  color  red;  skin  thin; 
flesh  sweet  and  of  good  flavor.     Yield,  good. 

Delaware, — ^Vine,  medium  grower.  Bunch,  small  to 
medium,  compact.  Berry  small  to  medium;  skin  thin;  flesh 
sweet,  tender  and  juicy;  color  red;  quality  good.  Yield, 
medium. 

Lady  Washington. — Vine,  medium  grower.  Bunch, 
large,  shouldered.  Berry,  medium;  somewhat  yellowish  in 
color,  with  white  bloom;  flesh  tender,  juicy  and  sweet;  fla- 
vor very  good.     Yield,  medium. 

Worden, — ^Vine,  medium  grower,  but  healthy.  Bunch, 
large  and  shouldered.  Berry,  large,  black;  flesh  sweet. 
This  grape  resembles  Concord  but  ripens  earlier  and  produces 
better.     Yield  good. 

Niagara. — Vine,  vigorous  and  healthy.  Bunch,  medi- 
um to  large,  somewhat  shouldered.  Berry  large;  skin  thin: 
color  pale  green  at  first  but  pale  yellow  when  ripe,  with  a 
white  bloom;  flesh  sweet,  tender  and  pleasant  to  the  taste. 
Yield,  medium. 

Ives  Seedling. — Vine,  vigorous  grower.  Bunch,  medi- 
um, shouldered  and  compact.  Berry,  medium,  black  when 
ripe;  flesh  sweet  and  juicy;  flavor  not  the  best.  Yield,  me- 
dium to  good. 

Notes  on  Location,  Planting  and  Care  of  a  Vineyard. 

A  high  and  well  drained  situation  is  best  for  grapes.  A 
southern  slope  is  preferred,  as  the  vine  needs  all  the  warmth 
possible.  A  steep  hillside  is  not  suitable,  as  the  expense  of 
keeping  it  in  a  good  state  of  cultivation  makes  the  location 
impracticable.  Shelter  is  quite  an  item  in  the  location  of  a 
vineyard.  A  wind-break  on  the  north  is  an  advantage. 
Where  a  natural  wind-break  cannot  be  obtained  an  artificial 
one  may  be  made  by  planting  some  variety  of  evergreen. 
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Soil. — The  best  soil  is  a  dry,  calcareous  loam.  Moder- 
ately rich,  sandy  soil  is  preferable  to  clay.  Heavy,  soggy, 
clay  soils  are  to  be  avoided  unless  thoroughly  drained.  Be- 
fore planting,  the  soil  should  be  well  stirred  to  the  depth  of 
sixteen  to  twenty  inches.  This  can  be  doneVith  a  common 
stirring  plow  followed  by  a  subsoil  plow.  The  thorough 
preparation  of  the  soil  is  very  important. 

Andrews.  Fuller  says  in  the  Grape  Culturist\  **We 
should  always  endeavor  to  make  thorough  work  in  the  prep- 
aration of  the  soil  before  planting  the  vines,  for  it  is  not  an 
ordinary  crop  that  we  are  to  plant,  nor  one  that  necessitates 
a  seed  time  to  each  harvest,  but  it  is  one  that  requires  but 
one  planting  in  a  lifetime,  yet  it  will  reward  us  with  many 
harvests." 

Planting, — Ext^'a  strong  one  year  old  or  two  year  old 
vines  are  the  best  for  planting — never  older  than  two  years. 
Planting  should  be  done  in  the  fall,  after  the  vine  is  inti  dor- 
mant state,  or  early  in  the  spring  before  the  buds  start.  Fall 
planting  is  preferred  where  it  can  be  done,  as  the  roots  be- 
come calloused  and  the  soil  well  settled  about  them,  thus 
giving  the  conditions  for  early  growth  in  the  spring.  At 
time  of  planting,  the  roots  should  be  cut  back  if  they  are  ex- 
tra long.  If  short,  the  ends  should  all  be  trimmed  off.  The 
roots  should  not  be  allowed  to  become  dry  during  the  pro- 
cess of  transplanting. 

Pruning  may  be  done  at  any  time  during  the  winter, 
while  the  plant  is  in  a  dormant  state.  Mild  weather  should 
be  selected  so  as  not  to  prune  while  the  vine  is  frozen.  After 
the  pruning  has  been  completed,  all  trash  should  be  remov- 
ed from  the  vineyard  and  burned  and  the  ground  raked 
clean.  This  is  important  where  black  rot  attacks  the  grapes, 
as  the  spores  of  the  fungus  live  over  winter  in  the  diseased 
fruit  of  the  previous  year.  Pruning  should  be  thoroughly 
understood  before  undertaking  it. 
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Ctdtivation . — ^The   soil    should    be   frequently    stirred 
(though  never  deep)  to  prevent  noxious  vegetation,  especially 
during  the  growing  season.  When  the  growing  season  is  about 
over,  one  or  two  rows  of  field  peas  should  be  planted  between 
the  rows  of  grapes  to  protect  the  soil  and  grape  roots  from 
the  hot  sun  of  July  and  August.     The  pea  vines  shade  the 
soil,  keeping  it  cool,  loose  and  moist,  and  will  yield  a  good 
quantity  of  peas,  which  will  more  than  pay  expense  of  plant- 
ing    The  vines  enrich  the  soil  very  much,  and  should  re- 
main on  the  soil,  and  when  decayed  in  the  spring  turn  in 
shallow  with  some  kind  of  fertilizer  or  compost.     The  fertil- 
izing is  very  important,  and  is  demanded  for  an  annual  yield 
of  good  grapes.     The  peas  planted  in   the  Station  vineyard 
and  young  orchard  grew   heavy  vines  and  yielded  a  large 
crop  of  peas. 

The  Treatment  at  the  Station  of  Two  Common  Fungous 
Diseases  of  the  Grape. 

Downy  Mildew, — Downy  mildew  is  first  noticed  as  small 
whitish  spots  on  the  under  side  of  the  leaf.  These  spots 
increase  in  size  ^nd  soon  unite,  forming  larger  ones — some- 
times nearly  covering  the  entire  leaf.  On  the  upper  surface 
are  light  brown  spots  which  gradually  become  larger  and 
darker  in  color,  and  the  leaf  finally  dries  up  and  falls  off. 

The  mildew  attacks  the  leaves,  the  young  shoots  and  the 
berries.  The  berries  are  attacked  while  quite  small,  usually 
when  about  the  size  of  small  peas.  They  turn  brown  or  gray 
in  color  (this  is  also  called  brown  rot).  The  bark  of  the 
affected  shoots  show  shriveled  or  shrunken  spots  or  patches. 
The  mildew  thrives  under  the  same  climatic  influences  as  the 
black  rot;  however,  it  usually  makes  its  appearance  before 
the  black  rot. 

The  mildew  deprives  the  vine  of  its  leaves  at  the  time 
they  are  needed  to  aid  in  the  proper  ripening  of  the  fruit.    It 
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also  damages  the  young  shoots,  leaving  them  in  an  unhealthy 
condition. 

Black  Rot. — ^The  first  appearance  of  black  rot  is  noticed 
on  the  leaves  as  spots  of  a  reddish  brown  color.  On  the  sur- 
face of  these  spots  are  black  points,  or  pustules,  which  may 
be  seen  with  a  magnifying  glass.  The  rot  makes  its  appear- 
ance on  the  fruit  when  the  berries  are  about  two-thirds  grown. 
It  is  here  first  noticed  as  a  small  brown  spot,  which  gradually 
enlarges  until  the  whole  berry  is  covered,  then  the  color  is 
almost  black.  The  surfgce  is  covered  with  the  black  points 
or  pustules,  which  is  a  characteristic  of  the  black  rot.  The 
berry  finally  becomes  withered  and  dried  up,  but  usually 
remains  on  the  stem.  Warm  and  wet  weather  are  necessary 
for  the  rapid  development  of  the  black  rot. 

Spraying  for  Mildew  and  Black  Rot, — Spraying  for 
these  diseases  is  purely  a  preventive  remedy.  The  spores 
live  through  the  winter  in  the  diseased  berries  of  the  previous 
year  and  the  leaves  and  the  rough  bark  of  the  canes. 

The  first  spraying  should  be  given  early  in  the  spring, 
before  the  buds  begin  to  open.  For  this  spraying  the  sim- 
ple solution  of  copper-sulphate  is  used,  as  it  is  cheaper  and  as 
easily  prepared  and  answers  the  purpose  as  well  for  this 
spraying  as  the  other  fungicides.  This  solution  should  not 
be  applied  after  the  leaves  open,  as  it  is  liable  to  damage 
them. 

The  second  spraying  is  given  when  the  leaves  are  about 
one-third  grown.  The  third  is  given  after  the  leaves  are 
fully  grown,  and  the  fourth  in  about  twenty  days  after.  The 
fifth  and  sixth  sprayings  should  follow  in  periods  of  about 
twenty  days.     Sometimes  the  sixth  spraying  is  not  necessary. 

For  the  second,  third  and  fourth  sprayings,  the  Bor- 
deaux mixture  is  used,  and  for  the  fifth  and  sixth  use  the 
ammoniacal  solution  of  copper-carbonate,  as  this  solution  does 
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not  damage  the  appearance  of  the  fruit,  and  is  fully  as  effect- 
ive as  the  Bordeaux  mixture.  Should  the  Bordeaux  mixture 
be  used  for  the  last  sprayings,  the  stains  on  the  fruit  may  be 
removed  by  dipping  the  bunches  in  weakened  vinegar. 

When  a  rain  immediately  follows  a  spraying,  it  should 
be  repeated;  but  when  using  the  Bordeaux  mixture,  a  few 
hours'  drying  will  prevent  its  removal  by  a  moderate  rain. 

Fungicides  and  Insecticides. 

The  reports  received  show  that  spraying,  to  prevent  plant 
diseases  and  for  insects,  is  carried  on  in  only  a  few  localities  in 
the  State.  Seven  counties  report  that  spraying  is  done  to  a 
greater  or  less  extent.  Nearly  all  report  damage  from  fungous 
diseases  and  insects,  and  many  of  the  correspondents  mention 
that  spraying  is  needed,  and  ask  for  information  as  to  best 
remedies  and  means  of  applying  them.  The  following  is 
given  in  compliance  therewith : 

The  most  common  fungicide  is  Bordeaux  mixture.  It 
has  been  used  for  years,  and  has  given  very  satisfactoo' 
results.  The  formula  for  the  mixture,  as  generally  recom- 
mended, is  given  below  as  Formula  III.  Formulas  I  and  II 
have  given  as  good  results  and  are  cheaper.  Formula  II  k 
recommended  for  orchard  spraying. 

Formula  I. 

Sulphate  of  Copper  (Blue-stone) 6  pounds 

Lime  4  pounds 

Water  32  gallons 

Formula  //. 

Sulphate  of  Copper 6  pounds 

Lime 4  pounds 

Water  45  gallons 
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Formula  III, 

Sulphate  of  Copper 6  pounds 

Lime 4  pounds 

Water  : 22  gallons 

How  to  Prepare  for  Use. — Dissolve  the  copper-sulphate 
in  four  gallons  of  hot  water.  In  another  vessel  slake  the  lime 
in  four  gallons  of  cold  water.  When  cool,  the  milk  of  lime 
should  be  slowly  poured  into  the  copper  solution.  Care 
should  bQ  taken  that  no  large  particles  get  into  the  mixture. 
To  prevent  this,  the  milk  of  lime  should  be  strained  through 
a  seive  or  gunny-sack.  Enough  wafer  is  now  added  to  make 
the  mixture  of  the  required  strength. 

Ammoniacal  Solution  of  Copper-Carbonate. — This  solu- 
tion is  used  in  place  of  the  Bordeaux  mixture  to  some  extent. 
The  reasons  for  so  doing  are  that  it  is  easier  to  apply ;  it 
does  not  stain  the  fruit,  and  it  is  as  effectual. 

Formula  : 

Carbonate  of  Copper « 5  ounces 

Aqua  Ammonia  (26**) 3  pints 

Water 40  gallons 

Dissolve  the  copper  carbonate  in  the  ammonia,  add  to 
forty  gallons  of  water,  and  the  solution  is  ready  for  use. 

Note. — When  spraying  with  Paris  green  or  London 
purple  for  codling  moth  or  plum  curculio,  in  combination 
with  fungicides,  always  use  Bordeaux  mixture  in  place  of 
ammoniacal  solution,  as  the  arsenites,  when  used  in  connec- 
tion with  the  fatter,  will  injure  the  foliage. 

Simple  Solution  of  Copper-Sulphate. — 

Formula: 

Copper-Sulphate  (sulptiate  of  copper) i  pound 

Water 25  gallons 

Dissolve  one  pound  of  sulphate  of  copper  in  one  gallon 
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of  hot  water,  add  twenty-four  gallons  of  water,  and  the  mix- 
ture is  ready  for  use. 

Insecticides, — The  two  leading  insecticides  are  London 
purple  and  Paris  green.  The  value  of  both  depends  upon 
the  arsenic  which  they  contain.  The  former  is  a  refuse  pro- 
duct from  dye  works,  and  is  of  a  purple  color.  The  latter 
is  an  arsenite  of  copper,  and  is  of  a  bright,  green  color. 
Both  are  practically  insoluble  in  pure  water,  and  for  this  rea- 
son are  preferable  to  white  arsenic,  which  has  sometimes 
been  recommended  for  spraying  purposes.  Aside  from  its 
injury  to  foliage,  because  of  this  slight  solubility,  white 
arsenic  is  less  readily  distinguishable  from  other  substances, 
and  is  more  dangerous  to  have  about  the  farm. 

To  prepare  for  use,  enough  water  is  added  to  the  poison 
to  make  a  thin  paste.  This  can  be  stirred  into  a  vessel  con- 
taining the  required  amount  of  water. 

The  formula  recommended  is  one  pound  London  purple 
or  Paris  green  to  two  hundred  gallons  of  water.  If  used 
much  stronger  than  this  the*foliage  is  liable  to  injury,  but  the 
poison  may  be  used  much  stronger  when  freshly  slaked  lime 
is  added.  Stronger  than  one  pound  to  one  hundred  and  sixty 
gallons  of  water  would  not  be  recommended,  as  that  strength 
is  effectual. 

The  opinion  of  a  practical  fruit  grower  of  Arkansas  as 
to  the  value  of  spraying  is  given  in  the  following  extract  from 
a  letter  received  from  Mr.  G.  L.  Coleman,  of  Ft.  Smith, 
under  date  of  September  S,  1892.  "Last  year  I  sprayed 
my  grapes  for  the  first  time,  and  saved  my  crop.  This  season 
I  sprayed  again  and  have  a  good  crop,  although  the  season 
has  been  very  wet  and  bad  for  grapes.  I  sprayed  my  plums 
this  season  and  had  a  good  crop.  Also,  I  sprayed  my  apple 
and  peach  trees.  My  peach  trees  were  filled  with  fine  peaches, 
although  my  neighbors'  orchards  were  a  failure.  I  think 
spraying  is  a  great  benefit,  and  I  shall  spray  all  my  fruits 
next  season." 


AGRICULTURAL  ' 
LIBRARY, 

—  47—  ||    ONIVERSITY 

^    CALIFORNIA. 
Spraying   Pumps  for  Applying  Insecticides  and  ~1' uiifeiddus. 

Several  firms  are  making  a  specialty  of  the  manufacture 
of  spraying  pumps.  When  purchasing  these  pumps,  it  is 
best  to  write  to  several  manufacturers  for  catalogues  and  price 
lists:  Field  Force  Pump  Co.,  Lockport,  N.  Y. ;  Nixon 
Force  Pump  and  Nozzle  Co.,  Dayton,  .Ohio;  William  Stahl, 
Quincy.  111.;  Gould  Manufacturing  Co.,  Seneca  Falls,  N. 
v.;  Albinson  &  Co.,  No.  2026  Fourteenth  street,  N.  W., 
Washington,  D.  C. ;  The  Deming  Co.,  Salem,  Ohio. 

For  spraying  grapes  and  all  plants  not  over  ten  feet  in 
height,  the  knapsack  sprayer  is  best,  as  the  operator  -carries 
it  on  his  back  and  has  complete  control  of  the  spray,  thus 
enabling  him  to  reach  all  parts  of  the  plant,  as  is  essential  in 
spraying  with  fungicides.  These  pumps  hold  about  five  gal- 
lons. (When  spraying  large  areas,  it  is  not  practical  to  use 
them).  When  spraying  twenty  acres  or  more  it  would  be  ad- 
visable to  use  a  barrel  spray  pump  or  a  tank  pump. 

For  orchard  spraying  a  barrel  spray  pump  may  be  used 
for  sniall  areas,  but  for  large  areas  a  tank  machine  with  gear- 
ing to  run  the  pump  is  the  most  practical: 

Nozzles. — The  companies  manufacturing  spraying  pumps 
also  manufacture  nozzles.  The  value  of  the  nozzle  depends : 
1st,  Upon  the  fineness  of  the  spray,  especially  when  spray- 
ing with  fungicides'.  2nd,  The  nozzle  must  be  so  con- 
structed that  it  will  not  readily  clog,  and  if  it  does,  that  the 
obstruction  can  be  easily  removed. 

Several  of  the  best  nozzles  were  tested  on  the  grounds 
this  season.  The  Ver morel  nozzle  gave  the  best  results.  It 
throws  a  fine  mist-like  spray  and  is  not  liable  to  clog. 

When  spraying  trees  with  this  nozzle  a  long  hose  should 
be  used,  with  a  light  pole  attached,  to  enable  the  operator  to 
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reach  all  parts  of  the  tree,  or  what  is  better,  a  bamboo 
extension.  By  so  doing,  large  trees  can  be  effectively  sprayed 
with  this  nozzle.  The  Vermorel  nozzle  is  manufactured 
by  all  the  companies,  and  sells  for  a  small  sum. 

Reports  from  Counties  on  Apples  and  Grapes. 

To  collect  data  for  this  department,  on  fruit  growing  in 
this  State,  a  circular  letter  containing  a  list  of  questions  on 
apples,  grapes,  peaches  and  plums,  was  sent  during  the  past 
summer,  to  parties  in  most  of  the  counties  of  the  State  inter- 
ested in  fruit  growing.  Two  letters  were  sent  to  each  county. 
The  questions  on  apples  were : 

Name  varieties  doing  best. in  your  county? 

What  injurious  insects  attacking  the  apple? 

Any  apple  scab? 

Those  on  grapes  were : 

Name  varieties  most  successfully  grown  in  your  county. 

Are  you  troubled  with  grapes  rotting  on  the  vines? 

Any  injurious  insects  attacking  grape? 

The  answers  to  the  questions  are  given  in  the  following 
tables.  The  majority  of  letters  were  very  complete,  and  con- 
tained much  additional  information  concerning  the  fruit  inter- 
ests of » the  State,  and  are  here  subjoined,  in  substance,  to 
furnish  a  general  idea  of  the  apple  and  grape  industry  in  this 
State : 
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APPLES. 


COUNTY. 


Ashley 

Benton 

Boone 

Bradley.. . 

Carroll 

Clay 

Columbia . 

Craighead. 
Crawford . 

Cross  

Desha 

Drew ...-'-. 

Faulkner  . 
Franklin 


VARIETIES. 


Early  Harvest,  Maiden's  Blush, 
Ben  Davis,  Horse,  Shockley.. 

Early  Harvest,  Winesap,  Ben 
Davis,  Maiden's  Blush,  Red 
June,  Limbertwig,  Mammoth 
Pippin,  Smith's  Cider 

Early  Harvest,  Red  June,  Ram- 
bo,  Red  Astrachan,  Maiden's 
Blush,  Golden  Pippin,  Gold- 
en Russett,  Winesap,  Black - 
twig,  Rome  Beauty,  Shock- 
ley,  Ben  Davis 


Red  and  Yellow  June,  Horse, 
Ben  Davis,  Golden  Russett, 
Pippin 


Ben  Davis,Rcme  Beauty, Wine 
sap,    Limbertwig,    Arkansas 
Black,  Fall  Queen 


Winesap,  Ben  Davis,  Wintet 
Pearmain,  Rambo,  Stark's 
Keeper 


Yellow  May,  Red  May,  Red 
June,  Red  Astrachan,  Early 
Harvest,  Horse,  Fall  Pippin, 
Ben  Davis,  Arkansas  Black.. 

Red  June,  Ben  Davis,  Shockley. 

Early  Harvest,  Red  Astrachan, 
Ben  Davis,  Shockley,  Red 
June,  Shannon,  Winesap 

Winesap,  Ben  Oa^^s,  Shockley, 
Russett 


Ben  Davis,  Winesap,  Horse, 
Pippin,  Shockley,  Taunton, 
Kentucky  Streak 


Diseases. 


Apple  Scab. 

Apple  Scab. 

Black  or 
Bitter  Rot- 


Apple  Scab. 
Bitter  Rot... 


Apple  Scab. 
Apple  Scab. 


Some  Apple 
Scab  .... 


Apple  Scab. 


Apple  Scab. 
Twig  Blight. 


Red  Astrachan,  Julian,  Taunton, 
Carter's  Blue,Shannon,Buck- 
ingham,  Yates,    Horse,  Red     Leaf  and 
June,  Golden  Russett Twig  Blight. 

Ben  Davis,  Red  and  Yellow  Junej  Apple  Scab. 

Winesap,  Ben  Davis,  Shockley,! 
Arkansas  Black i 


Insects. 


Borer. 
Codling  Moth. 

Tent  Caterpillar. 


Codling  Moth. 

Borer. 

Codling  Moth. 
Borer. 

Codling  Moth. 

Codling  Moth. 
Codling  Moth. 

Codling  Moth. 
Borer. 

Borer. 


Codling  Moth. 

Borer. 

Caterpillar. 


Codling  Moth. 
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APPLES — Continued. 


COUNTY. 


Garland.. 


Greene . 


VARIETIES. 


Shannon,  Ben  Davis,  Early 
Harvest,  Willowtwig,  Grimes' 
Golden 


Winesap,  Horse,  Limbertwig, 
Red  Astrachan,  Rome  Beauty, 
Shockley,  Red  Winter  Sweet, 
Tallmaii  Sweet,  Early  Har- 
vest, Maiden^s  Blush,  Duch- 
ess of  Oldenburgh 


Izard .. 


.  Winesap,  Ben  Davis,  Limber- 
twig,  Rome  Beauty,  Rambo, 
Turner  Green,  Red  June, 
Early  Harvest, Kentucky  Red. 


Johnson.. 


Diseases.  Insects. 


Apple  Scab. 


Apple  Scab. 


Codling  Moth. 
Tent  Caterpillar. 


Codling  Moth. 
Apple  Scab.  Borer. 


Little   River.. 


Logan . 


Lonoke . . 
Madison  . 


.  Ben  Davis,  Willowtwig,   Little 

Romanite,     Johnathan,    Red.  i 

[     Russette,  Limbertwig JAppIe  Scab.  ;Borer. 

Red     Astrachan,     Red     June,| 
Shockley,  Sweet  June,  Sum- 
mer    Red,     Yellow     Horse,  ' 
Hall's  Seedling,  BelPs  Win-i  I 
ter.  Shannon,  Arkansas  Black.  <  I 


Early  Harvest,  Red  Astrachan,  j 
Horse,  Duchess  of  Olden-I 
burgh,  Buckingham, Maiden's! 
Blush,  Ben  Davis,  Goldenj 
Pippin,  Shockley,  Winesap, 
Arkansas  Black,  Rambo,  Red 
June,  Summer  Queen,  Yellow i 
Bellflower,  Westfield,  Winter! 
Pearmain 'Apple  Scab. 

Red  June,  Ben  Davis,  Winesap, 
Shockley JApple  Scab. 

Ben  Davis,  Winesap,  Red  Lim-, 
bertwig,  Maiden^s  Blush,  | 
Arkansas  Red,  Early  Har- 
vest, Shannon  Pippin Apple  Scab. 


Marion  . 


Miller 


Early  Harvest,  Summer  Queen, 
Buckingham,  Ben  Davis,  Wil- 
lowtwig, Winesap,  Winter 
Pearmain 


j  Early  Harvest,  Shockley,  Shan- 

I     non,    Red     Astrachan,     Ben 

Davis 


Codling  Moth. 

Borer. 

Caterpillar. 


Apple  Scab. 


—  SI- 
APPLES— Continued. 


COUNTY. 


VARIETIES. 


Mississippi [Early  Harvest,  Red  Astracban, 

I     Carolina  or  Red  June,   Wil- 
I     liam^s     Favorite,      Maiden's 


Diseases.  Insects. 


Newton . 


Ouachita . 


Apple  Scab, 


Blush, Shannon,  Gravenstein,  Black  Rotor 
Tetofsky,  Utter's  Red,  Haas.' Bitter  Rot 


Red  Russett,  Winesap,  Pewau- 
kee,  Ben  Davis,  Shockley, 
Shannon  Pippin,  Johnathan, 
Willowtwig,  Romanite 


Early  Harvest,  Red  Astrachan, 
Red  June,  Horse,  Carter's 
Blue,  Ben  Davis,  Winesap, 
Shockley,  Red  Limbertwig... 


Perry Early  Harvest,  Red  June,  Sum- 

!     mer  Red _ 


Apple  Scab. 

Twig  Blight. 
Apple  Scab. 


Phillips  Ben  Davis,  Shockley.. 


Poinsett Ben  Davii«,  Nickajack, Winesap, 

I     Nashville  Mammoth 


Polk 'Arkansas  Black,  Winesap,  Kcn- 

I     tucky  Red,  Shockley,  Shan- 

I     non,  Nickajack, Rome  Beauty, 

King  of  Thompkins'  Co 

Pope JRed  June,  Shockley 

St-  Francis iBen  Davis,  Leather  Coat,  Ken- 

I     tucky  Streak 


Codling  Moth. 


Codling  Moth. 


Borer. 
Aphis. 
Codling  Moth. 


Codling  Molh. 


Scott JKentucky  Red,  Blacktwig,  Lim- 


bertwig, Ben  Davis,  Winesap, 
Shannon 


Sebastian.. 


Sharp. 


Red  June,  Red  Astrachan,  Early 
Harvest,  Yellow  Transparent, 
Tuscaloosa  Seedling,  Webb's 
Wilder,  Shockley,  Colvert 


Kentucky  Red,  Ben  Davis.. 


I 

Stone jStone  County  Favorite,  Wine- 
sap, Early  Harvest,  Bell- 
flower,  Red  June 


Union  . 


Horse,Red  June,  Early  Harvest, 
Shockley,  Yates,  Shannon 


Apple  Scab. 

Twig  Blight*. 
Apple  Scab. 

Apple  Scab. 

Apple  Scab. 
Apple  Scab. 
Apple  Scab. 
Apple  Rot. 

Twig  Blight. 


Borer. 


Borer. 
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APPLES — Concluded. 


COUNTY. 


Van  Buren  . 


White . 


Woodruff. 


Yell. 


VARIETIES. 


Ben  Davis,  Winesap,  Missouri 
Pippin,    Red  June,   Summer 
Pearmain,  Early  Harvest,Red 
Astrachan,  Rusty  Coat,  Maid 
en's  Blush,  Golden  Pippin  ... 


Red  June,  Yellow  June,  Wine- 
sap,  Johnathan,  Horse,  Taun- 
tan,  Shockley,  Early  Harvest, 
Red  Astrahan,  Sops  of  Wine. 
Arkansas  Black 


Red    June,    Winesap,    Horse, 
Bellflower 


Red  June,  Early  Harvest,  Ben 
Davis,Shannon  Pippin,Wirie- 
sap 


Diseases.  Insects. 


Borer. 

Codling  Moth. 
Aphis. 


Black  or    |  Codling  Moth. 
Bitter  Rot  ..'Borer. 


Apple  Scab.  | 


Note. — In  the  tables  the  names  of  varieties  are  given  as 
they  occur  in  the  reports  of  the  correspondents.  Though 
some  varieties  are  for  different  localities  given  under  different 
names,  no  attempt  is  made  to  indicate  such,  as  it  cannot  be 
accurately  done  without  a  full  description  of  the  fruit. 


Jti^(ivr..r;   . 


^^*-UG£  OF  AGHiCUL] 


ICUlTU/^L 


GRAPES. 


COUNTY. 


Ashley..» 

Benton 

Boone 

Bradley 

Carroll.... 

Clay 

Columbia  .... 
Crawford 

Cross 

Desha 

Drew 

Franklin 

Garland 

Greene 

Izard  

Jackson 

Little    River. 


VARIETIES. 


Isabella, 


Black  Rot .. 


Black  Rot- 


Concord,      Rogers, 
Scuppemong 


Concord,  Ives'  Seedling, 
Moore's  Early .% 

Concord,  Martha,  Delaware, 
Gcethe,  Hartford,  Dracut  Am- 
ber, Ives'  Seedling,  Perkins. 


Ives'    Seedling,    Scuppernong, 
Martha  Washington 'Black  Rot.. 


Diseases. 


Concord  

Concord 

Concord,  Ives'  Seedling- 


Black  Rot.. 

Rot 

Rot 


Remarks. 


Concord,  Delaware,  Perkins, 
Norton's  Virginica,  Cynthi- 
ana,  Ives'  Seedling,  Moore's' 
Early Black  Rot. 


Concord 

Ives'  Seedling,  Scuppernong.... 

Ives'  Seedling,  Delaware,  Nor- 
ton's Virginica,  Cynthiana, 
Scuppemong,  Thomas,  Flow- 
ers, Perkins  


Ives'   Seedling,  Norton's   Vir- 
ginica   


Ives'  Seedling,  Concord,  Mar- 
tha, Cynthiana 


Concord,  Champion,! ves'  Seed- 
ling, Brighton,  Moore's  Early, 
Pocklington,  Noah 


Concord,  Martha.. 


Telegraph,  Moore's  Early, 
Concord,  Delaware,  Niagara, 
Cottage,  Lady  Washington, 
Early  Victor « 


Ives'  Seedling,  Concord,  Dela- 
ware, Martha,  Scuppernong.. 


Rot. 


Some  Grape 
Rot 


Grape  Rot.. 
Black  Rot- 
Black  Rot- 
Black  Rot... 


Grape  Rot 
to  some 
extent.. 


Rot. 


Leaf  Roller. 
Curculio. 


Curculio 


Curculio. 


Grapes  injured 
by  insect  punc- 
ture. 


Curculio. 

Ives'      Seedling 
surest  crop. 

Noah    does   not 
rot. 


Concord  rots 
badly  in  wet  sea- 
son. 
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GRAPES— Concluded. 


COUNTY. 


Logan 

Lonoke ... 
Madison . 
Marion... 


Miller  . 


Ouachita . 


Perry.. 


Phillips 

Polk 

Pope 

Prairie 

St.  Francis 
Scott 


VARIETIES. 


I  Diseases. 


Hartford,  Ives'  Seedling,  Mar- 
tha, Dracut  Amber.Cynthiana.jGrape  Rot- 
Concord,  Ives'  Seedling,  Dela- 
ware  


Concord,  Worden,  Ives'  Seed- 
ling   

Concord,  Martha 


Grape  Rot. 


Cyntbiana,  Niagara,  Ives'  Seed- 
ling, Concord,  Martha,  Dela- 
ware, Scuppernong,  Norton's 
Virginica 

Concord,  Martha,  Ives'  Seed- 
ling, Scuppernong,  Delaware, 
Worden,  Norton's  Virginica 

Martha,  Ives'  Seedling,   Dela 
ware 


Delaware,  Concord 

Concord,  Hartford 

Concord  

Concord,  Ives'  Seedling 

Iron  Clad,  Moyer 

Ives'   Seedling,  Norton's    Vir- 
ginica, Cynthiana 


Grape  Rot. 


Rot  Some 
Seasons 


Remarks. 


Insects  puncture 
the  fruit. 


Leaf  Folder. 


Grapes  do  not  rot 
if  pruned  heavily 
in  summer. 


Almost  entire 
crop  rots  some 
years. 


Rot 

Grape  Rot.. 

Grape  Rot. 

Grape  Rot. I  Leaf  Roller. 

Grape  Rot.. 


Sebastian 'Concord,  Clinton,  Elvira   Mar 

tha,  Delaware,  Hartford,  Ives 
I     Seedling,  Norton's  Virginica 

Sharp Concord 


Grape  Rot. 


Grape   Rot. 


Black  Rot.... 


Van  Buren. 
White 


Yell . 


Concord,  Catawba,  Diana,  Isa-i  Black  Rot 
bella 

Ives'  Seedling,  Moore's  Early,  j^^^ 
Concord 


Concord,  Ives'  Seedling,  Scup- 
pernong   


Black  Rot... 


The  Concord, 
Isabella,  Niag- 
ara, and  several 
varieties  of  white 
grapes  rot  unless 
sprayed,  if  spra- 
yed they  do  well. 

Insects  puncture 
the  fruit. 


Leaf  Roller, 

Curculio. 

Leaf  Roller. 
Ives  nearry 
free  from  rot. 
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A  specimen  of  reports  from  which  the  foregoing  tables 
are  prepared,  is  given  below.  Some  of  the  reports,  however, 
were  not  so  complete  as  others: 

REPORT   FROM   MISSISSIPPI   COUNTY. 

Apples, — Most  of  the  summer  and  fall  apples  do  well 
here,  notably  the  following:  Early  Harvest,  Carolina  June, 
Red  Astrachan,  Williams  Favorite,  Tetofsky,  Gravenstein, 
Haas,  Maiden*s  Blush,  Utter's  Red  and  Shannon.  Nearly  all 
the  winter  apples  ripen  too  early,  making  them  inferior  in 
quality,  appearance  and  size,  and  rendering  them  poor  keep- 
ers . 

The  codling  moth  is  quite  injurions  in  some  localities, 
and  I  have  noticed  some  apple  scab ;  and  late  varieties  are 
badly  subject  to  black  rot  and  dropping  before  maturity. 

No  fruit  is  grown  in  this  county  for  shipping,  on  account 
of  want  of  railroad  transportation. 

Pears, — The  pear  Js,  par  excellence,  the  fruit  of  this 
country.  Both  trees  and  fruit  seem  to  be  free  from  disease. 
Trees  are  thrifty,  bear  abundantly  and  regularly,  and  the 
fruit  is  large,  handsome  and  of  good  quality.  I  raise  on  my 
place,  without  any  extra  care,  fruit  of  the  following  that  can 
not  be  surpassed  in  any  market:  Duchess,  Bartlett,  Clapp's 
Favorite,  Lawrence,  Louise  Bonne,  Flemish  Beauty,  Doy- 
enne d'Ete,  on  both  standard  and  half  standard  stocks;  and 
the  Kieffers  and  Lecontes  are  extraordinary.  The  latter  are 
scarcely  fit  to  eat  out  of  hand,  but  make  excellent  preserves 
and  baking  fruit. 

Pltinis. — The  native  plums,  especially  the  Wild  Goose, 
do  well.  They  bear  large  and  regular  crops  of  fine  fruit,  and 
are  subject  to  few  diseases  or  insects.  The  curculio  is  about 
the  only  enemy  to  it,  and  this  not  to  a  very  great  extent. 
I  have  found  none  of  the  European  varieties   that  will  sue- 
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ceed.  I  am  experimenting  with  some  of  the  Japan  varieties, 
to-wit:  Kelsy,  Botan,  Ogon  and  Satsuma.  Last  year  one 
Kelsy  tree  bore  about  a  bushel  of  large,  beautiful  fruit,  ripen- 
ing to  maturity  without  any  accidents.  This  spring  my  en- 
tire plant  was  white  with  bloom,  when  that  late  cold  spell,  in 
the  latter  part  of  March,  struck  it.  All  the  fruit  was  killed, 
but  the  trees  were  not  hurt.  I  am  satisfied  with  the  hardi- 
ness of  the  trees  in  this  climate,  but,  as  they  bloom  so  early, 
I  am  afraid  the  fruit  is  going  to  be  killed  too  -often  for  them 
to  succeed. 

Peaches, — As  a  crop,  the  peach  does  no  good  here. 
The  cold  catches  it  one  year  out  of  three ;  and  it  is  so  subject 
to  the  ravages  of  the  curculio,  and  a  disease  which  causes 
it  to  rot  just  as  it  begins  to  ripen,  that  we  do  not  get  an 
average  crop  once  in  five  years. 

Grapes. — I  have  tried  many  of  the  hardiest  varieties, 
and  found  none  that  would  pay  as  a  crop.  The  vines  grow 
luxuriantly,  and  seem  exempt  from  disease,  but  the  fruit 
rarely  ever  matures  in  perfection ;  a  few  berries,  only,  ripen- 
ing on  a  bunch  at  a  time,  and  these  spoiling  before  others 
ripen. 

Small  Fruits, — The  strawberry  grows  here  to  perfection. 
I  have  raised  it  for  five  years,  without  failing  to  make  an 
average  crop.  Last  year  and  this,  I  gathered,  from  one- 
quarter  of  an  acre  of  ground,  1,500  quarts  of  berries  each 
year,  that  sold  in  our  little  town  for  an  average  of  fifteen 
cents  per  quart,  when  berries  brought  from  Memphis  sold  at 
the  rate  of  two  quarts  for  fifteen  cents.  I  cultivate  the  Cum- 
berland, Charles  Downing,  Bubach  and  Warfield;  growing 
them  in  matted  rows,  with  good  culture  between,  and  renew 
every  three  years. 

The  Turner  and  Cuthbert  raspberries  do  well;  the  black 
caps  seem  to  sun  scald,  in  the  winter  time,  and  are  unrelia- 
ble. 
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Splaying, — No -efforts  have  been  made  to  combat  insect . 
attacks  and  plant  diseases.  I  have  been  studying  up  the 
matter  with  the  view  of  making  experiments  this  coming 
year  with  the  arsenites,  Bordeaux  mixture,  and  kerosene 
emulsion  upon  the  apple,  plum,  peach  and  grape  for  curcu- 
lio,  codling  moth,  rot  and  dropping,  and  will  be  pleased  to 
advise  you  of  the  results.  S.  S.  Semmes. 

Apple  Scab,  Codling  Moth  and  Plum  Curculio. 

Many  requests  are  received  for  information  and  treatment 
for  apple  scab,  codling  moth  and  plum  curculio^especially 
concerning  the  apple  scab — and  by  a  glance  at  the  reports  on 
apples  in  the  foregoing  table,  its  general  prevalence  is  per- 
ceived. In  the  same  table  may  also  be  seen  the  prevalence  of 
the  codling  moth.  In  view  of  the  requests  and  reports  on 
these  specially  injurious  agencies  to  apples  and  plums,  a 
brief  report  of  the  best  means  now  known  to  combat  them  is 
herewith  appended : 

Apple  Scab. — This  disease  is  very  destructive ;  it  lessens 
the  yield  and  injures  the  sale  of  apples,  and  some  years  cer- 
tain varieties  are  so  damaged  as  to  be  unmarketable. 

Prof.  W.  C.  Sturgis  describes  apple  scab  as  follows: 
*"This  disease  attacks  the  leaves  and  fruit  of  the  apple,  pro- 
ducing roundish  or  irregular  blotches  on  the  upper  surface  of 
the  leaves  and  on  the  fruit.  These  blotches  are  of  a  dark 
greenish  brown  color,  and  of  a  more  or  less  velvety  texture. 
The  growth  of  a  fungous  causing  these  blotches  does  not  tend 
to  produce  any  rapid  or  widespred  decay  in  the  fruit,  but  it 
does  stunt  and  distort  the  fruit,  rendering  it  to  a  greater  or 
\^ss  degree  unsightly  and  unmarketable.  The  *'scab"  should 
not  be  confounded  with  the  diseases  known  as  bitter  rot  and 
black  rot,  both  of  which  tend  to  produce  rotten  areas  in  the 
fruit." 


"Bulletin  No.  ili,  Connecticut  Agricultural  Experiment  Station. 
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Spraying  for  Apple  Scab, — Spraying  for  this  disease 
should  begin  early,  as  the  spores  live  through  the  winter  in 
the  dead  leaves  and  crevices  of  the  bark  of  the  tree.  The 
first  should  be  made  with  the  simple  solution  of  copper- 
sulphate  before  the  buds  open.  The  second  immediately 
after  the  blossoms  fall,  and  the  third  in  about  twelve  or  fifteen 
days.  If  necessary,  a  fourth  spraying  may  be  made  in  about 
twenty  days  from  the  third. 

For  each  spraying,  except  the  first,  use  Bordeaux  mix- 
ture, Formula  III.  The  ammoniacal  solution  of  copper-car- 
bonate is  as  effective  and  more  easily  applied  than  the  Bor- 
deaux mixture,  but  it  cannot  be  applied  with  the  arsenites, 
(London  purple  or  Paris  green),  as  the  foliage  is  damaged 
by  them  when  in  combination  with  this  solution,  owing  to 
the  greater  solubility  of  the  arsenic  when  ammonia  is  present. 
If  the  arsenites  are  not  used  in  combination  with  the  fungi- 
cide, the  ammoniacal  solution  is  preferable. 

The  treatment  for  apple  scab  is  such  as  to  diminish  the 
effects  of  the  other  fungous  diseases  of  the  apple — such  as  the 
**rust,''  ''bitter  rot"  and  others. 

The  spraying  for  the  bitter  rot  or  ripe  rot  should  be 
done  after  the  apples  are  nearly  grown,  as  they  are  not 
attacked  until  nearly  or  quite  ripe.  The  ammoniacal  solu- 
tion of  copper-carbonate  should  be  used  when  spraying  for 
this  disease.  If  the  trees  have  been  sprayed  for  the  apple 
scab  during  the  season,  two  sprayings  will  suffice  for  the  bit- 
ter rot,  and  should  be  given  about  fifteen  days  apart. 

Dr.  B.  D.  Halsted  says:*  :*Let  it  be  remembered  that 
when  a  fungicide  is  applied,  it  is,  as  a  rule,  helpful  for  all 
diseases.  Thus,  should  a  plum  tree  be  sprayed  for  fruit  rot, 
it  will  tend  to  check  the  leaf  fungi  that  may  be  present.  In 
like  manner  spraying  the  apple  for  the  scab  will  probably 
diminish  the  mildew,  the  rust  and  the  various  leaf  blights  that 
♦Bulletin  No.  86,  New  Jersey  Agricultural  Experiment  Station. 


—  59  — 

are   likely  to  be  at  work.     Therefore,  a  treatment  for  one 
enemy  may  do  much  combined  good  against  the  others/' 

Apple  Worm  or  Codling  Moth, — The  moth  of  this  famil- 
iar worm  appears  at  about  the  time  the  apple  blossoms  open. 
The  female  deposits  the  egg  upon  the  apple  as  soon  as  the 
blossoms  fall.     It  hatches  in  about  a  week  or  ten  days,  and 
the  lajva  begins  to  eat  toward  the  core  of  the  apple.      It  con- 
tinues feeding  in  the  neighborhood  of  the  core  /or  three  or 
four  weeks,  and  then  eats  its  way  out  through  the  side  of 
the  apple  and  leaves  it.     It  then  goes  through  the  different 
stages  common  to  such  insects,   and  appears  as  a  moth  in 
about  a  month,  when  the  eggs  are  laid  for  the  second  brood. 
Spraying  for  the    Codling  Moth, — Spraying    with    the 
arsenites  is  now  recognized  as  the  best  remedy  for  this  pest. 
The   first  spraying  should  be  made  soon  after  the  blossoms 
fall.       I^  made  before,   it  will  be  destructive  to  bees  which 
visit  the  open  blossoms,  and  if  delayed  -till  long  after,  at  least 
a  portion  of  the  larvae  will  have  gained  entrance  to  the  apple, 
where  they  will  be  out  of  reach  of  the  arsenic.     The  import- 
ance of  not  spraying  before  the  blossoms  fall  cannot  be  too 
strongly  urged.     It  is  indirectly  injurious  to  the  fruit  grow- 
ers themselves  by  destroying  the  insects  so  important  to  the 
thorough  fertilizing  of  the  flowers,  and  does  not  prove  more 
destructive  to  the  codling  moth.     Furthermore,  it  is  highly 
injurious  to  bee-keepers  in  the   vicinity   by  destroying  not 
only  the  visiting  insects,  but  the  young  bees  in  the  hive  as 
^.vell-       The   second  spraying  should  be  made  in  about   ten 
days  after  the  first. 

Plum  Curculio, — This  well-known  beetle  makes  its 
appearance  early  in  spring,  and  feeds  on  the  leaves  and  fruit 
during  the  entire  egg-laying  period,  which  frequently  lasts 
for  several  weeks.  The  eggs  are  lafd  within  crescent-shaped 
punctures  made  by  the  female  on  the  fruit.  In  a  few  days 
^Y\<:^  ^gS  hatches,  and  the  grub  feeds  upon  the  interior  of  the 
fruit,   finally  causing  it  to  fall  to  the  ground. 
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The  remedy  for  this  insect  consists  in  destroying  the 
beetle.  Spraying  with  the  arsenites  has  been  tried  for  some 
years  with  some  degree  of  success,  but  it  has  not  proved  as 
effectual  as  have  the  same  remedies  for  the  codling  moth. 
The  first  spraying  should  be  given  immediately  after  the  blos- 
soms fall,  and  the  second  and  third  sprayings  should  follow  in 
periods  of  about  eight  days  each. 

The  beetle  is  easily  jarred  from  the  trees,  and  will  gen- 
erally remain  motionless  for  some  minutes.  This  fact  i> 
taken  advantage  of  to  collect  them  upon  sheets  placed  under 
the  tree.  The  sheet  should  be  large  enough  to  catch  all  that 
falls.  It  may  be  tacked  to  a  light  frame,  which  will  make  it 
convenient  to  carry  from  tree  to  tree.  The  beetles  should  be 
collected  and  crushed  or  put  into  a  vessel  containing  kero- 
sene. The  jarring  is  done  by  striking  with  a  heavy  mallet, 
which  should  be  padded  to  prevent  injury  to  the  tree.  The 
time  should  be  late  in  the  evening  or  very  early  in  the  morn- 
ing. This  is  a  sure  method  of  getting  rid  of  the  insect,  ii 
the  work  is  vigorously  kept  up.  The  trees  should  be  jarred 
every  day,  and  the  work  should  be  continued  as  long  as  any 
insects  can  be  caught. 
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I^ot1c«. — The  spring  of  189a  was  very  unfavorable  for  all  field  experiments,  especially  so  at 
the  Pine  Bluff  Station,  all  cotton  experiments  and  many  other  experiments  there  were  destroyed 
by  cold  and  excessive  raiiis  in  the  spring.  A  brief  practical  treatise  is  given  in  this  Bulletin  on 
sorghum  and  sugar  cane  growing  and  syrup  malting.  It  is  believed  the  informatton  will  be  of 
some  assistance  to  farmers  in  making  syrup  and  crude  sugar  on  small  scale.  Both  sorghum  and 
sugar  cane  will  grow  abundantly  and  of  good  quality  in  Arkansas,  especially'  sorghum,  which 
grows  luxuriantly  over  the  entire  State.  Sugar  cane,  however,  will  only  grow  profitably  on  suit- 
able soil  south  of  the  Arkansas  River  from  the  Indian  Territory  to  Little  Rock,  then  south  of  a 
4ine  from  Little  Rock  to  Memphis.    In  the  extreme  southern  part  of  the  State  it  grows  very  fine. 

R.  L.  Bbmnbtt,  Director, 


Experiments  at  Pine  Bluff  Station. 

C.  L»  Newman, 

CANTALOUPES. 
Thirteen  varieties  of  cantaloupes  were  planted  under 
similar  conditions  to  determine  their  relative  merits.  The 
g^round  was  turned  over  deep  in  February.  In  the  middle  of 
March  the  rows  were  marked  off  8x8  feet  and  hills  opened 
with  hoe  and  half  a  peck  of  compost  (equal  parts  stable 
manure  and  cotton  seed  well  rotted)  put  in  them.  Earth 
was  then  pulled  up  over  compost  with  hoe  to  the  height  of 
about  one  foot.  These  hills  were  allowed  to  remain  undis- 
turbed until  the  seed  were  planted,  April  13th,  when  they 
were  raked  off  to  nearly  a  level  and  seed  put  in  half  an  inch 
deep.  The  cultivation  was  frequent  and  shallow  and  con- 
tinued until  the  vines  had  run  about  two  or  three  feet. 


POUNDS. 


o 


NAME.  ^^^'^^ip^ 


Melon,   I  Average  I  Largest 
Weight.  I    Melon. 


Baltimore  j  July    18  ;      2.26 


4X 
8 


2  Lielmontico **      25  '      4.87 

3  Emerald  Gem !     "      18  I      1.32 

4  Golden  Netted  Gem , '     **      20  .94      j       i)^ 

VA 

7H 


5  Green  Montreal >     **      25  '      402 

6  Ilackensack  •*      25  |      3-30 

7  Hybrid  Bay  View... 

8  Jenny  Lind 

9  Long  Island  Beauty 

10  Montreal   Nutmeg... 

11  ■  New  Giant 

12  Netted  Green  Citron 

13  1  Nixon  


22  I  3.40 

12  1.25  sU 

22  ;.  2.07  4 

24  I  498  II  X 

13  1-75  4K 
20  :  2.80  7>^ 


—  68  — 

Varieties' of  Corn. 

Seven  popular  varieties  of  corn  were  planted  on  equal 
areas  and  subjected  to  the  same  treatment.  With  these  a 
plot  each  of  common  yellow  and  common  white  corn  were 
planted.  The  object  was  to  determine  the  relative  yield  of 
the  corns  planted  and  to  secure  a  good  variety  for  future  use. 
A  comparison  of  the  varieties  that  made  the  least  and  the 
greatest  yield  is  interesting.  Hickory  King  made  22  i-io 
bushels  to  the  acre,  while  Welborn's  Conscience  made  40)^ 
The  Hickory  King  made  very  near  two  ears  to  one  of  the 
Welborn's  Conscience,  but  the  latter  almost  doubled  the 
yield  of  the  former.  The  Hickory  King  has  a  large,  round 
and  flat  grain,  and  the  cob  is  so  small  that  frequently  fl  ^raiK 
would  completely  cover  its  transverse  section.  The  Wel- 
born  corn  has  very  long  gourd-seed  grain,  some  of  them  thre^ 
fourths  of  an  inch  in  length.  The  Hickory  King  has  eight  and 
ten  rows  of  grains.     The  Welborn  from  sixteen  to  thirty-four. 

These  comparisons  are  made  to  call  attention  to  the  fact 
that  there  is  no  advantage  in  a  small  cob.  The  greater  the 
diameter  of  the  cob  the  greater  quantity  of  corn  is  it  capable 
of  holding.  A  cob  an  inch  in  diameter  has  twice  the  room 
for  corn  on  its  surface  as  has  a  cob  with  half  an  inch  diameter. 

The  following  table  gives  the  yield  and  value  of  the  va- 
rieties per  acre : 


NAME  OF  CORN. 


2  S3 


1  Allen^s   Mammoth 

2  Golden  Dent 

3  Golden  Beauty 

4'  Hickory  King 

5  Mastodon  Yellow 

6  Common  Yellow 

7  Common  White 

8  Welborn's  Cons'cience  . 

While  Dent 

Average  Yield 

Average  Value 


el  O  ^  h 


31    3-10 
29 

27  4-5 
22   I-IO 

29  1-5 
3l>^ 

AO% 

27 

29   X-IO 


i 


$15.65 

14.50 

11.05 
14.60 

15-75 
11.75 
20.25 

13-5^ 
14-55 
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« 

Does  It  Pay  to  Select  Seed  Corn? 

Breeders  of  live  stock  have  long  recognized  the  advant- 
age derived  from  the  careful  selection  of,  both  males  and 
females  from  which  to  breed.  The  judicious  selection  of  pa- 
rents from  generation  to  generation  has  brought  the  modern 
breeds  of  live  stock  to  their  present  degree  of  perfection  and 
promises  that  the  development  will  go  much  further.  Every 
iew  generations  some  cow  has  a  butter  or  milk  fecord  that 
excels  all  previous  ones ;  a  beef  animal  or  hog  weighs  more 
than  any  of  his  kind  before  him,  or  a  race  horse  lowers  the 
record.  These  animals  have  been  bred  with  a  special  object 
in  view,  as  is  generally,  known.  Every  farmer  who  has  given 
attention  to  the  breeding  of  live  stock  recognizes  the  import- 
ance and  profit  attending  the  selection  of  stock  from  which 
to  breed.  But  few  of  them  attach*  any  importance  to  the 
selection  of  seeds.  As  marked  results  have  been  attained 
from  * 'breeding"  members  of  the  vegetable  kingdom  as  of 
the  animal.  Our  common  garden  tomato  was  originally 
about  the  size  of  quail  eggs.  They  are  grown  now  to  weigh 
three  pounds.  The  Irish  and  sweet  potatoes  were  no 
brger  than  small  radishes ;  now  they  weigh  several  pounds ; 
and  so  on  with  hundreds  of  plants.  By  carefully  selecting 
his  own  seed,  any  farmer  can  improve  the  quality  and  yield 
of  the  majority  of  the  plants  he  cultivates.  It  is  often  said 
that  the  seed  of  certain  varieties  have  *'run  out."  This  run- 
ning put  or  deterioration  may  be  brought  about  in  several 
ways,  such  as  poor  land,  poor  cultivation,  change  of  climate, 
etc.,  but  with  farmers  it  is  more  due  to  neglect  in  the  selec- 
tion and  saving  of  seed  and  allowing  seed,  when  selected,  to 
become  crossed  or  hybridized  with  other  and  inferior  seed 
than  to  anything  else.  Very  marked  results  are  occasionally 
reached  by  one  effort,  but  when  the  selection  is  continued  for 
a  few  years  the  resulting  improvement  is  great  in  the  ma- 
jority of  cases. 
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'Last  spring  five  bushels  of  white  and  five  of  yellow  corn 
were  shucked  and  a  peck  of  shelled  corn  selected  from  each 
lot.  A  peck  each  from  the  white  and  yellow  was  then 
shelled,  but  no  selection  was  made.  In  selecting  the  first  lot, 
the  largest,  heaviest  and  best-filled  ears  were  chosen  and  the 
middle  and  large  ends  only  used  for  seed.  The  second  lot 
was  indiscriminately  taken  from  the  same  piles  and  the  same 
portions  of  the  ears  shelled.  Four  plots  of  i-io  acres  each 
were  prepared,  planted,  cultivated,  and  in  all  respects  re- 
ceived the  same  treatment.  The  following  is  the  result  oi 
the  experiment: 

Yiiid per  Acre. 

I — White  Corn,  seed  selected 33^  bushels. 

2 — White  Corn,  not  selected 29)^  bushels. 

3 — Yellow  Corn,  seed  selected 36X  bushels. 

4 — Yellow  Corn,  not  selected ^ 34 3^^  bushels. 

Increase  yield  of  white ^ ^%  bushels. 

Increase  yield  of  yellow 2      bushels. 

Average  increase "  3^  bushels. 

Profit  of  selected  at  50c  per  bushel $i.56X  pcr  acre. 

What  Part  of  the  Ear  is  Best  for  Seed? 

A  number  of  well  developed  ears  of  white  corn  were 
selected  and  cut  into  five  equal  parts.  Each  end  and  the  mid- 
dle section  were  planted  separately  on  equal  plots  and  culti- 
vated alike.  The  yield  per  acre  is  given  below.  Farmers 
in  shelling  their  seed  corn  frequently  do  not  use  the  grains 
from  the  large  end  but  only  from  the  middle  This  test  in- 
dicates that  the  large  end  is  the  best : 

Yield  per  Acre. 

Large  end * 34  2-10  bushels. 

Middle 30  8-10  bushels. 

Small  end 30  6-10  bushels. 

What  Does  It  Cost  to  Make  a  Bushel  of  Corn?— Can  I  Buy 
Corn  as  Cheap  as  I  Can  Raise  It? 

These  questions  are  frequently  asked  by  the  cotton 
planters  of  the  Arkansas  River  Valley,  but  their  answers  may 
not  be  the  same  each  year,  but  depend  upon  ( i )  the  yield 
per  acre,  (2)  the  price  paid  for  labor,  and  (3)  the  price  of 
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corn.  To  plant  and  cultivate  an  acre  of  corn  that  will  pro- 
duce twenty  bushels  costs  practically  the  same  that  it  would 
to  plant  and  cultivate  an  acre  that  will  produce  forty  bushels. 
The  difference  of  cost  is  in  the  gathering.  If  it  costs  eight 
dollars  to  make  and  one  dollar  to  gather  twenty  bushels  from 
one  acre  the  profit  will  be  but  one  dollar  per  acre  if  the  corn 
is  sold  for  fifty  cents  per  bushel.  On  the  other  hand,  if  the 
acre  produces  forty  busheh  and  sells  for  the  same  price,  the 
profit  will  be  ten  dollars. 

To  get  accurate  data  on  the  subject  one  acre  of  soil,  me- 
dium in  fertility,  was  selected  and  the  exact  cost  of  cultivat- 
ing in  corn  recorded.  In  1891  the  ground  was  in  cotton  and 
with  the  exception  of  cuckle  burs  and  occasional  bunches  of 
Johnson  grass,  the  cotton  was  laid  by  clean.  The  cotton 
rows  were  three  and  a  half  feet  apart.  The  ground  was 
broken  with  a  one-horse  plow  by  bedding  on  the  middles  of 
the  cotton  rows.  The  corn  rows  were  marked  off  across  the 
beds  with  bull-tongue.  These  rows  were  three  feet  wide, 
leaving  the  corn  hills  three  and  a  half  by  three  feet.  The 
corn  was  dropped  in  water  furrow  and  covered  with  light  fur- 
row of  turning  plow.  The  first  plowing  consisted  of  three 
furrows,  with  solid  sweep,  and  in  the  direction  of  the  old 
cotton  rows.  It  was  then  hoed  and  thinned  to  one  stalk  to 
the  hill.  The  second  plovving  consisted  of  two  furrows  run 
with  surface  harrow  (cultivator)  in  opposite  direction  from 
first.  The  second  hoeing  was  then  given  it.  The  third 
plowing  was  with  surface  harrow.  The  plow  run  in  same 
direction  as  in  first  plowing,  but  only  one  furrow  to  the  row. 
This  completed  the  *May  by.'* 

The  cost  of  labor  this  year  has  been  sjxty-five  cents  per 
day.  The  cost  of  mule  and  plow  is  charged  the  same.  No 
deduction  is  made  for  land  rent,  but  the  actual  expenses 
charged  the  account : 
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Bedding $i.30 

Marking  rows 'S^J* 

One-fourth  bushel  of  seed '^5 

^~pp'"« • - Z'i 

Covering '3^2 

First  plowing - -97% 

First  hoeing  and  thinning -^5 

Second  plowing ~ ^ - '^5 

Second  hoeing M. 

Third  plowing -S^J* 

Gathering 140 

Total  cost $6.85 

Thirty  and  eight-tenth  bushels  at  50c 15.4O 

Profit  per  acre '. $8.55 

Cost  per  bushel 22% 

Profit  per  bushel ilh 

Fifty  cents  per  bushel  is  taken  as  the  price  of  corn,  be- 
lieving that  to  be  about  the  average  selling  price  through^"' 
the  year.     Had  the  acre  produced  forty  bushels,  the  pro"^    | 
per  acre  would  have  been  ^13.15  and  the  cost  per  bushel    I 

would  have  been  a  fraction  over  seventeen  cents.  ' 

I 

Respective  Yields  per  Acre  of  Staple  Farm  Plants  on  P^^^    i 
Bluff  Station  for  1892.  ' 

Yield  per  Acrt> 

I — Teosinte 15,250  lbs. 

2— Corn,  ear 25  bu. 

(  Stalks 18,450^^'' 

3 — Sorghum -j  Seed  or  tops 1,920  lbs. 

(  Fodder 1,220  lbs. 

4— Field  Peas  for  Hay 7,650  lbs- 

5— Sweet  Potatoes 174^^  bu. 

6 — Johnson   Grass 16,750  lbs. 

7 — German  Millet 1,250  lbs. 

8— Corn  (for   forage) 8,415  lbs- 

SORGHUM. 
As  a  rule  land  that  will  produce  a  good  crop  of  corn 
will  also  produce  a  good  yield  of  sorghum,  both  plants  being 
fibrous  rooted  and  having  a  similar  growth.  Stiff  soils,  soik 
that  are  inclined  to  "bake"  or  "run  together'*  should,  how- 
ever, be  avoided.  Clay  loam  or  sandy  loam  are  good,  and 
better  if  containing  a  fair  per  cent  of  lime.  New  ground  is 
good,  particularly  when  it  has  for  a  year  or  two  -been  culti- 
vated.    If  worked  the  first  year,  difficulty  is  experienced  in 
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securing  a  good  stand  and  the  cultivation  of  the  young  plants 
is  not  so  easy.  Upland  with  a  clay  or  limestone  subsoil  and 
deep  pliable  soil,  produces  well.  The  soil  should  be  deep, 
neither  very  poor  nor  very  rich  and  with  good  drainage.  A 
southern  or  southeastern  exposure  is  better.  If  convenient 
it  will  be  well  to  have  the  field  protected  from  the  strongest 
winds  by  woods  or  elevated  ground  to  prevent  lodging. 
Better  preparation  is  secured  by  fall  plowing.  This  may  be 
done  either  by  broadcasting  or  by  throwing  into  beds  and 
re-bedded  in  the  spring.  In  either  case  the  plowing  should 
be  deep  and  thorough.  Thorough  and  deep  preparation  is 
insisted  upon.  Deep  cultivation  after  the  plants  have  reached 
a  few  inches  in  height  breaks  the  roots  and  checks  the  growth. 

The  best  variety  of  sorghum  for  any  given  locality  must 
be  determined  in  the  locality  itself;  but  Link's  Hybrid  and 
the  Early  Amber  seem  to  have  given  the  best  general  results. 
They  require  the  same  length  of  time  for  maturity.  The 
Liberian  and  Early  Orange  varieties  have  also  been  recom- 
mended as  superior.  There  is  a  vast  number  of  varieties, 
some  requiring  only  90  and  some  135  days  for  reaching  ma- 
turity. Link's  Hybrid  and  Early  Amber  planted  in  the 
middle  of  May  will  be  sufficiently  matured  for  grinding  by 
the  middle  of  August.  In  Arkansas  it  is  of  great  advantage 
that  the  syrup  making  should  take  place  in  August,  for  dur- 
ing that  month  there  is  less  farm  work  to  be  done  than  during 
any  of  the  other  summer  or  fall  months.  Corn  is  not  ready 
for  gathering  and  cotton  has  been  laid  by.  Sorghum  seed 
may,  however,  be  planted  as  soon  as  danger  from  frost  is 
over. 

As  sorghum  seed  are  small  and  the  young  plants  delicate 
the  preparation  immediately  before  planting  should  be  careful. 
If  fertilizer  is  to  be  used,  avoid  fresh  animal  manures.  We 
consider  a  well  rotted  compost  of  stable  manure,  cotton  seed 
and  phosphate  the  best,  and  would  recommend  four  parts 
each  of  cotton  seed  and  stable  manure  and  two  parts  phos- 
phate;  or, 
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Pounds. 

•       Cotton  Seed 800 

Stable  Manure 800 

Phosphate 400 

Compost 2,000 

Open  the  row  with  turning  plow,  running  two  furro\v> 
to  the  row;  put  down  manure  and  cover   with  two  furrows. 
The  ridge  thus  formed    may  be  opened   with  a  small  bull- 
tongue  or  scooter  point  and  the  seed  covered  with   same;  or 
with  a  V  harrow ;   or  tlje  ridge  may  be  harrowed  or  raked  off 
and  the  seed  planted  with  hoe.      If  the  soil  is  in  good  condi- 
tion, planting  with   plow   is   as   good   as  with   the   hoe  and 
much  quicker.      Do  not  cover  seed  too  deep,  one-half  to  one 
inch  is  sufficient  depth.      More  than  an  inch  is  too  deep  \xTi\t^> 
the  planting  takes  place  when  the  soil  is  dry.     The  seed  nia\ 
vbe  planted  either  in  hills  or  in  the  drill.     The  rows  maybe 
from  two  and  a  half  to  four  feet  wide  and  the  stalks  from  si.x 
inches  to  two  and  a  half  feet  in  the  drill.     When  the  hills  arc 
more  than  six  or  eight  inches  apart  from  two  to  six  or  eight 
stalks  may  be  left  in  the  hill.     The  planting  may  be  in  check, 
two  and  a  half  by  two  and  a  half  feet,  and    from   six   to  ten 
stalks  left  to  the  hill.     The  advantage  of  check  is  that  the 
cost  of   cultivation    is   reduced   and   the   cultivation    is    more 
thorough.     The  width  of  the  rows  and   the   distance   in  the 
row  must  be  determined  by  the  character  of  the  soil  and  the 
variety  of   sorghum  planted.      Seed  should   be  put  down  in 
quantities  sufficient  to  make  it  unnecessary  to  replant,  as  the 
replanted  stalks  will  not  mature  with  the  others.     The  quan- 
tity  of  seed   required  for  an   acre   varies  from   two   to    four 
pounds  according  to  width  of  rows  and  distance  apart  in  drill. 
As  is  the  case  with  corn,  the  more  fertile  the  soil  the  thicker 
may  the  plants  be  left.      Young  sorghum  plants  .grow  off  very 
slowly  and  are  delicate.      Cultivation  with  both  hoe  and  plow 
should   begin  as  soon  as  the  plants  appear  and  be  frequent 
and  thorough,  but  shallow.     Deep  plowing  after  the  plants 
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have  attained  a  height  of  eight  or  ten  inches  is  injurious, "as" 
their  feeding  roots  are  near  the  surface  of  the  soil  in  large 
numbers.     When  from  two  to  six  inches  high,  then  allow  a 
stand  of  from  one  to  six  or  eight  to  the  hill,  the  number  being 
determined  by  the  fertility  of  soil  and  distance  of  rows  and 
hills.     While  young,  the  plants  should  be  kept  free  from  grass 
and  weeds,  and  care  should  be  taken  when  removing  weeds  or 
grass  from  near  the  plants  as  they  are  easily  uprooted.     The 
surface  of  the  soil  should  be  kept  loose  by  stirring  as  soon 
after  each  rain  as  the  ground  is  sufficiently  dry.     The  loose 
surface  soil  acts  as  a  mulch  in  retaining  moisture,  and  the 
stirring  after  rains  kills  the  young  weeds  and  grass  as  they 
appear  and  before  they  have  done  damage.     When  the  plants 
have  attained  a  height  of  from  two  to  three  feet  they  are  gen- 
erally able  to  take  care  of  themselves,  but  should  the  rows 
become  foul  one  or  two  shallow  furrows  may  be  run  with  a 
heel  sweep  and  the  noxious  growth  further  killed  with  the  hoe. 
"It  is  desirable  to  prevent  suckers  from  growing  if   possible. 
It  is,  however,  doubtful  whether  the  evil  they  do  is  entirely 
remedied  by  removing  them  after  they  once  appear.     The 
best  thing  is  to  avoid  or  remove  the  conditions  that  give  ris^ 
to  them.     The  conditions  are  undoubtedly  superfluous  wealth 
of  soil,  coupled  with  excess  of  moisture,  causing  an  exuber- 
ance   of    vegetable    growth.      The    most  natural  rnethod  of 
remedying  the  evil  produced  by  excess  of  moisture  is  to  plant 
only   on  rolling  or  well  drained  land.     With  regard  to  the 
richness  of  the  ground,  it  is  not  believed  that  with  proper 
drainage  there  will  be  any  difficulty  from  it,  no  matter  how 
rich,  but  it  would  be  well  to  plant  with  reference  to  the  quality 
of  the  soil  and  allow  as  much  cane  to  grow  as  it  will  prop- 
erly sustain  without  suckering,   so  that  the  capacity  of  the 
soil  may  be  fully  employed  in  developing  the  full  growth.   By 
these    means  it  is  believed  that  suckers  may  be  entirely  pre- 
vented and  the  crop  of  cane  improved."- 
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A  great  advantage  in  the  time  of  harvesting  sorghum  is 
that  it  reaches  the  harvesting  stage  after  the  cultivation  of 
our  staple  crops  has  ended  and  before  the  gathering  or  har- 
vesting begins. 

Sorghum  should  be  harvested  and  ground  as  soon  after 
the  seed  are  well  in  the  dough  as  possible  and  before  they 
become  hard  or  mature,  which  requires  from  three  to  four 
months  from  planting.  Some  varieties  mature  earlier  than 
others. 

There  is  a  difference  of  opinion  regarding  the  stripping 
or  removing  the  fodder  of  sorghum.     Some  claim  that  un- 
stripped  sorghum  makes  more  and  a  better  quality  of  juice 
than  the  stripped  ;   others,  that  it  makes  more  juice  but  of  an 
inferior  quality.    But,  it  is  generally  acceded  that  the  stripped, 
if   it  does   make  a  little   less  juice  than  the  unstripped,  the 
juice  is  convertable  into  clearer,  richer  and  more   palatable 
syrup.     The  value  of  the  strippings  as  fodder  is   certainly 
greater  than  the  cost  of  stripping.     But  stock  eat  sorghum 
fodder  with  less  relish  'and  avidity  than  they  eat  corn  fodder 
or  good  hay,  and  the  sorghum   fodder  is  not  so   nulritious. 
The  fodder  may  be  stripped  by  hand  as  corn  fodder,  or  with 
a  short  and  flattened  stick.      It  may  also  be  first  cut,  piled 
and   the   blades   raked  off  with  a  long  prong  rake  or  potato 
hoe,  and  the  fodder  left   until  cured.     The   seed   heads   may 
be  cut  before  or  after  the  stalks  are  cut?  but  it  is  quicker  and 
more  economical  to  remove  the  heads  after  the  stalks  have 
been  cut  and  piled.     They  should  be  allowed  to   thoroughly 
dry  before   storing.      In   all   cases   the   sorghum    should    be 
worked   or  ground  as  soon  as  stripped,  cut,  or  the  heads  re- 
moved, as  evaporation  immediately  takes  place   and    is   soon 
followed  by  fermentation.      But   if   ground   without  stripping 
the  leaves  should  be  allowed  to  wilt;    if  ground  fresh  with  the 
unwilted  leaves  neither  the  color  nor  the  flavor  of   the  syrup 
will  be  so  good. 
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Sugar  Cane. 

Very  little  sugar  cane  is  grown  in  Arkansas,  and  that 
little  only  in  the  most  southern  counties.  There  is  no  rea- 
son why  it  should  not  be  more  extensively  grown  on  a  small 
scale  in  the  Counties  of  Little  River,  Hempstead,  Nevada, 
Ouachita,  Calhoun,  Bradley  and  Drew,  and  the  six  counties 
south  of  these  and  bordering  upon  Louisiana.  The  average 
date  of  the  last  killing  frost  in  these  counties  is  about  March 
iSth,  and  the  average  date  of  the  first  killing  frost  in  the  fall 
is  about  November  15th.  giving  eight  months  without  frost. 
But  putting  the  average  at  seven  and  a  half  months,  we  have 
time  enough  for  the  cane  to  reach  sufficient  maturity  for  the 
manufacture  of  both  syrup  and  sugar,  but  it  is  difficult  to 
make  a  real  first-class  sugar  from  cane  that  is  not  more  ma- 
ture. A  superior  syrup  is  easily  made  from  cane  seven 
months  old,  if  the  conditions  are  favorable  for  the  cane  to 
secure  a  good  growth  in  that  length  of  time. 

Sugar  cane  makes  no  true  seed,  but  the  stalks  are  planted, 
and  when  preserved  for.  planting  are  technically  called  seed. 
One  of  the  greatest  difficulties  experienced  by  cane  planters 
is  preserving  the  cane  through  the  winter  to  plant  the  next 
crop.  It  may  be  planted  in  the  fall  or  kept  until  spring  and 
then  planted.  In  moist  or  imperfectly  drained  soil,  the 
planting  should  be  done  in  the  spring;  if  the  soil  is  dry  and 
well  drained,  in  the  fall.  When  the  planting  is  to  be  done 
in  the  spring,  the  stalks  are  cut  and  piled  between  the  stub- 
ble rows  with  all  the  leaves  and  trash  adhering.  They  are 
placed  with  the  tops  all  pointing  in  the  same  direction  and 
covering  the  butts  in  such  a  manner  as  to  leave  only  the  tops 
or  leaves  visible.  This  affords  a  protection  fcr  the  stalks. 
Four  furrows  with  a  large  turning  plow  are  now  thrown  upon 
the  windrow,  and  the  process  of  covering  further  perfected 
with  the  hoe  by  pulling  the  loose  soil  so  as  to  completely 
cover  the  cane.     When  the  cane  fs  taken  up  for  planting,  the 
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soil  is  thrown  from  the  windrow  with  a  turning  plow,  and  the 
stalks  pulled  out  with  a  hoe  or  pick.     If  the  cane  is  planted 
in  the  fall,  it  should  be  covered  with  several  inches  of  soil  so 
as  to  thoroughly  protect  from  the  cold.     After  it  is  covered, 
it  would  be  well  to  run  a  roller  over  the  row  to  press  the 
earth  well  against  the  stalks.     If  the  soil  is  either  too  wet  or 
too  dry,  the  cane  is  liable  to  rot.     The  extra  covering  of  soil 
used  upon  the  fall-planted  cane  should  be  removed  early  \n 
the  spring  so  as  to  secure  early  germination,  thereby  length- 
ening the  season. of  growth  as  much  as  possible,  that  the  per 
cent  of  saccharine  matter  may  be  greater.  The  cane  is  planted 
in  a  well  opened  furrow  by  placing  a  continuous  row  of  stalks 
in  the  furrow  and  covering  with  four  or  five  inches  of  soil,  '\i 
planted  in  fall,  and  two  or  three  inches   if  planted  in  the 
spring.      If  the  soil  is  very  furtile,  two  rows  of  stalks  may  be 
planted  together  and  so  placed   that  the  stalks  of  one  row 
will  lap  across  the  ends  of  the  stalks  of  the  other  row,  the 
middle  of  the  stalks  of  one.  row  being  opposite  the  ends  of 
two  stalks  in  the  other.     To  continue  cane  on  the  same  land 
the  roots  of  the  preceding  year's  crop  can  be  used  for  seed; 
place  the  fodder  when  stripped  from  the  cane  over  the  roots 
and  before   freezing  weather  run  two  turn  plow  furrows  on 
each  side  of  the  roots  to  <jover  the  fodder  on  them.      In  the 
spring  remove  the  soil  and   fodder,  and  put  in  the  furrows 
next  the  roots    some    good    fertilizer.      One-half    to    three- 
quarters  of  an  acre  of   good  soil  will  make  a  year's  supply  ot 
good  sorghum  or  cane  syrup  for  an  average  family.      When 
cane  first  appears,   its  growth  is   slow, 'during    which    time 
tillering  or  multiplication  of  stalks  is  going  on.     While  the 
process  of  tillering  is  going  on,  the  soil  should  be  frequently 
stirred  with  the  harrow  or  plow.     When  the  period  of  tiller- 
ing is  passed,  the  growth  of  the  cane  is  rapid,  and  cultivation 
should   be  frequent  and  thorough  and  continued   until    the 
cane  has  attained  a  growth  sufficient  to  shade  the  rows  and 
prevent  growth  of  grass  and  weeds. 


—  79  — 

'  Of  the  three  varieties  of  cane  cultivated  in  the  South, 
only  two  can  be*  recommended — the  violet  or  purple  cane 
and  the  ribbon  or  striped  cane.  The  green  or  white  cane  is 
not  worthy  of  cultivation  for  either  sugar  or  syrup. 

The  prevalent  method  of  cultivating  corn  is  considered 
best  for  both  sugar  cane  and  sorghum.  The  widt*i  of  rows 
varies  from  five  to  seven  feet. 

Nitrogen,  phosphoric  acid  and  potash  are  the  fertilizers 
used  for  cane,  but  the  latter  only  upon  light,  sandy  soils. 
The  best  and  most  economical  sources  of  nitrogen  are'cotton 
seed  and  cotton  seed  meal.  Nitrogen  hastens  the  growth 
and  maturity,  but  an  excess  should  be  avoided  as  it  decreases 
the  percentage  of  sugar.  Phosphoric  acid  is  always  bene- 
ficial when  applied  in  a  soluble  form.  The  fertilizing  mate- 
rials may  be  applied  in  the  form  of  a  compost  or  separately. 
A  good  compost  may  be  made  as  follows : 

Pounds. 

Cotton  seed  meal 1,200 

Phosphoric  acid.. 600 

Kainite 200 

Compost, 2,000 

If  cotton  seed  are  used  instead  of  the  meal,  the  propor- 
tion should  be  about  twice  as  much  seed  as  meal  for  the 
same  quantity  of  phosphoric  acid.  These  composts  may  be 
applied  in  quantities  ranging  from  400  to  1,000  pounds  per 
acre.  The  fertilizer  should  be  well  rotted  if  applied  in  the 
spring.  This  is  not  so  essential  if  applied  in  the  fall.  When 
ready  for  harvesting  the  fodder  is  stripped,  tops  removed 
and  the  stalk  cut  near  the  ground.  A  convenient  cane  knife 
is  made  for  this  purpose  and  has  a  projection  from  the  back 
with  which  to  strip  the  fodder.  For  convenience  in  hauling 
the  stalks  are  thrown  into  every  third  middle.  The  cart  is 
driven  between  and  loaded  from  each  side.  If  the  cane  is 
intended  only  for  syrup  it  should  be  topped  about  the  first 
white  or  unmatured  joints,  but  lower  down  if  sugar  is  to  be 
made.  The  stalks  should  as  far  as  possible  be  cleaned  of  all 
leaves  and  sheaths  before  the  cane  enters  the  mill. 
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Syrup  and  Crude  Sugar  Making. 

The  ordinary  process  of  syrup  making  is  very  simple 
and  inexpensive.  A  mill  and  evaporator,  with  a  few  tanks 
and  small  utensils  are  sufficient,  so  there  is  little  excuse 
on  account  of  apparatus  for  any  farm  being  without  syrup 
or  having  to  buy  it.  A  small  outfit  is  sufficient  to 
make  the  syrup  and  crude  sugar  supply  for  three  or  four 
families.  Good  pure  sugar  cane  syrup  and  even  sorghum 
cannot  be  bought  in  all  markets.  Usually  an  inferior  grade 
of  molasses  or  a  chemically  prepared  substance  is  sold  for 
syrup.  The  prices  paid  for  good  syrup  are  sufficient  to 
make  the  manufacture  of  syrup  profitable,  aside  from  the 
manufacture  for  home  consumption.  The  treatment  of  sor- 
ghum or  sugar  cane  juice  for  syrup  making  is  the  same, 
except  that  more  difficulty  is  experienced  in  removing  the  im- 
purities from  the  juice  of  sorghum. 

All  apparatus  should  be  in  readiness  when  the  grinding 
begins,  and  scrupulously  clean.  The  mill  and  evaporator 
are  the  principal  pieces  of  apparatus.  The  mill  must  be 
substantially  erected,  the  feed  roller  left  slightly  open  to 
receive  the  stalks,  but  the  bagasse  or  second  small  roller  should 
be  almost  in  contact  with  the  main  roller,  otherwise  good  ex- 
traction cannot  be  expected.  This  refers  to  a  three  roller 
mill ;  two  roller  mills  should  never  be  used ;  they  are  absch 
hitely  worthless.  The  mill  is  the  principal  piece  of  machinery 
for  the  maximum  yield  of  syrup,  and  only  strong  mills  of 
three  rigid  rollers,  in  a  strong  iron  frame,  should  be  used,  A 
tight  box  or  barrel  should  receive  the  juice  as  it  comes  from 
the  mill,  through  ^good  strainer,  which  catches  the  fragments 
of  cane  and  other  impurities  not  in  solution.  The  straining  is 
very  important  and  should  receive  especial  attention.  A  good 
cheap  strainer  can  be  made  as  follows:  Make  a  wooden 
box  four  to  six  feet  long  and  sixteen  inches  wide  and 
sixteen    inches  deep.     Bore  one  hole  in  one  end  near  the 
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top.  Fill  the  box  with  clean  straw,  tightly  packed ;  this 
completes  the  apparatus.  Allow  the  juice  from  the  mill  to 
enter  tjie  box  from  one  end  and  to  pass  out  the  top  hole  in 
the  other  end.  The  flow  of  juice  is  almost  imperceptible 
through  the  six  feet  of  sixteen  inch  square  filtering  surface. 
All  ^purities  are  deposited  and  held  by  the  straw  as  the  juice 
percolates  slowly  through.it.  The  jiiice  comes  out  pure  and 
almost  transparent,  and  consequently  \y ill  require  lessskimming^ 
and  is  a  saving  of  juice.  A  purer,  brighter  syrup  is  made  there- 
by. The  box  will  require  cleaning  with  water  about  twice  a 
day.  The  straw  should  be  taken  out  and  run  through  the  mill 
to  press  out  the  juice  and  new  straw  put  in  the  box. 

•  Cane  juice  soon  spoils  when  pressed  from  the  cane  and 
exposed  to  the  air,  and  because  of  that  fact  juice  must  be 
worked  up  as  soon  as  possible.  The  quicker  it  is  placed  in 
the  evaporator  and  heating  begins  the  better.  The  juice  is 
taken  from  the  strainer  to  the  evaporator  and  cooking  is  com* 
menced.  Then  the  impurities  rise  to  the  surface  and  form  a 
scum,  which  is  removed  with  a  perforated  ladle.  Cooking 
and  removing  the  scum  continue  until  the  consistency  of  syr- 
up is  reached,  at  which  point  it  will  practically  weigh  about 
11^  pounds  per  gallon.  The  evaporators  should  be  arranged 
to  facilitate  the  removal  of  the  scum.  Special  designs  are 
made  for  that  p^urpose. 

The  cooking  should  consist  of  three  divisions:  First,, 
slow  heat,  to  remove  impurities  or  scum;  second,  increased 
heat,  to  remove  remaining  impurities  and  to  reduce  the  juice 
to  semi-syrup;  third,  higher  heat  to  finish  to  syrup.  Prac- 
tically, when  the  syrup  stage  has  been  reached  it  can  be  rec- 
ognized, after  having  been  seen  once,  by  its  action  and  color 
while  cooking.  A  good  simple  test  for  determining  when 
the  proper  consistency  of  the  juice  for  syrup  has  been  obtained 
is  by  putting  a  small  quantity  of  the  boiling  liquid  in  a  saucer 
and  allow  to  cool. 
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If  sugar  is  to  be  made,  the  concentration  continues  until 
the  syrup  has  reached  a  density  of  about  40**  Baume,  or  a 
boiling  point  of  about  240**  Fahrenheit.  It  is  then  transferred 
to  barrels  or  boxes  with  perforated  bottoms  and  stirred  to 
hasten  granulation.  The  molasses  drain  through,  leavin|^ 
the  crude  sugar  in  the  barrel;  or  the  concentrated  syrup  may 
be  transferred  to  shallow  coolers  and  after  two  to  four  days 
the  molasses  drained  through  Osnaburg  sacks  into  barrels  or 
tubs  over  which  the  sacks  are  suspended.  Centrifugal  sepa- 
rators are  made  for  the  purpose  of  removing  the  molasse? 
from  the  sugar.  The  sugar,  after  separation,  may  be  packed 
in  either  sacks  or  boxes. 

It  is  very  difficult  to  make  sugar  from  sorghum,  and  tkerc 
is  great  danger  of  burning  in  open  fire  pans  either  sorghum 
or  cane  juice  when  highly  concentrated.  Steam  heating  i^ 
best.  To  make  high  grade  sugar,  large  and  expensive  ma- 
chinery is  required  and  much  skill  to  successfully  operate  the 
plant,  therefore  it  is  hardly  possible  on  small  farms. 

LIMING. 

In  high  grade  syrup  or  sugar  making  it  i^  necessary  to 
lime  or  deficate  the  juice.  The  object  of  liming  is  to  neu- 
tralize the  acids  and  with  heat  remove  the  impurities  of  what- 
ever nature  and  prevent  the  jelly-like  substance  in  the  syrup. 
Liming  must  be  done  carefully  and  cautiously  or  failure  will 
result,  and  it  should  not  be  undertaken  unless  care  is  to  be 
observed  in  all  details.  Two  barrels  or  tanks  should  be  pro- 
vided to  receive  the  juice  from  the  strainer  for  liming.  The 
best  form  for  adding  the  lime  to  the  juice  is  by  stirring  caustic 
lime  and  cold  water  together  until  the  consistency  of  new 
milk  is  obtained,  care  being  taken  not  to  use  too  much  water. 
Then  let  stand  two  or  three  minutes  to  allow  heavy  particles 
to  subside.  The  fluid  may  then  be  applied  at  the  rate  of 
two  to  three  gills  to  every  fifty  gallons  of  juice  and  stirred  to 
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thoroughly  incorporate.  When  a  sufficiency  of  lime  has 
been  added  it  can  best  be  determined  by  the  use  of  test  paper 
— blue  litmus  paper,  which,  when  dipped  into  the  juice, 
changes  from  blue  to  red.  The  addition  of  lime  should  cease 
just  as  the  change  of  color  is  complete,  leaving  the  juice 
neither  acid  nor  alkaline.  The  additiqp  of  &x\  excess  of  lime 
is  determined  by  the  red  color  of  the  paper  changing  back  to 
blue.  The  excess  of  lime  is  corrected  by  adding  more  fresh 
juice  until  no  change  is  made  in  the  paper  from  one  color  to 
the  other.  The  sediment  having  subsided  after  the  addition 
of  lime,  the  juice  is  drawn  into  the  evaporating  pan  and  cook- 
ing begins. 

Apparatus  for  Syrup  and  Sugar  Making. 

The  outfit  required  for  making  sugar  and  syrup  from  sugar 
cane  and  sorghum  on  a  small  scale  consists  of  the  following  pieces 
of  apparatus:  A  horse  or  steam  power  mill,  with  timbers  to  erect 
it ;  one  evaporating  pan,  made  of  galvanized  iron  or  copper,  with 
a  portable  furnace  or  made  to  suit  one  built  of  brick  ;  three  barrels 
or  tanks,  for  juice;  one  strainer;  two  skimmers,  if  the  evaporator 
is  not  an  automatic  skimmer ;  test  paper  for  determining  when  the 
proper  quantity  of  lime  has  been  added,  by  revealing  the  presence 
of  an  acid  or  an  alkali  in  the  juice. 

An  interesting  and  useful  though  not  an  essential  instrument  is 
the  saccharometer.  It  is  employed  for  determining  the  amount 
of  sugar  or  saccharine  matter  in  pure  juice.  The  instrument  is 
very  delicate  and  the  scale  is  graduated  for  juice  at  60°  temperature. 
They  are  inexpensive. 

Evaporators  and  mills  are  made  for  different  capacities  and 
with  different  convenient  advantages.  For  instance,  a  self-skim- 
ming evaporator,  which  is  very  economical,  and  one  with  a  capac- 
ity of  from  fifty  to  sixty  gallons  of  syrup  per  day  will  cost  about 
^60.00,  copper  pan.  A  heavy  one-horse  vertical  three-roller  mill, 
strongly  built,  of  the  same  capacity  as  the  evaporator,  will  cost 
^32.00.     A  good  light  one-horse  mill,  of  thirty  or  forty  gallons  ca- 
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pacity  per  twelve  hours,  can  be  had  for  (21.00,  and  an  evaporator 
of  same  capacity,  plain  and  of  heavy  copper,  will  cost  about 
(30.00;  or  it  can  be  made  just  as  good  at  home  at  a  tinner's  for 
less  than  that.  All  other  necessary  apparatus  cost  little.  Brick 
or  rock  .furnaces  are  inexpensive.  An  evaporator  with  a  portable 
iron  furnace  of  thirty  or  forty  gallons  capacity  in  twelve  hoars  will 
cost  about  (51.00.  These  furnaces  are  especially  advantageous 
for  traveling  with  an  outfit  from  one  farm  to  another. 

Before  purchasing  an  outfit,  several  manufacturers  should  be 
written  to  for  prices  and  descriptive  catalogues.  Local  dealers  usu- 
ally charge  excessive  prices  for  mills  and  evaporators.  By  selecting 
from  catalogues  from  several  .reliable  manufacturers  the  cheapest 
and  most  improved  apparatus  can  be  secured,  and  only  the  best 
should  ever  be  bought.  Directions  for  erecting  and  operating 
usually  accompany  the  outfit.  *  The  following  reliable  manufacturers 
will ,  furnish  prices,  information  and  illustrations  of  mills,  evapo- 
rators, etc. : 

The  Blymyer  Iron  Works  Co.,  Cincinnati,  Ohio,  manufactures 
mills  and  the  Cook  Automatic  Evaporator. 

L.  M.  Rumsey  Mfg.  Co.,  St.  Louis,  Mo. 

Mansur  &  Tibbetts  Implement  Co.,  St.  Louis  Mo. 


COTTON  EXPERIMENTS  AT  NEWPORT,  1892. 

R.  L.  BENNETT  AND  G.  B.  IRBY.  ASSISTANT. 

Rotation  of  Crops  to  Maintain  and  Restore  Fertility  to 
Worn  Soils. 

The  general  plan  of  the  experiment  and  two  years'  re- 
sults are  reported  in  Bulletin  i8  but  briefly,  the  object  of 
the  experiment  is  to  ascertain  if  worn  cotton  and  corn  lands 
could  not  be  improved  without  the  use  of  any  kind  of  manures 
and  at  the  same  time  yield  a  profit.  The  first  two  years'  re- 
sults are  exceedingly  satisfactory  and  favorable  to  attaining 
the  object  for  which  the  experiment  was  begun,  and  the 
third  year's  results  add  additional  confirmation  to  them. 

The  three  years  experiments  are    exhibited    and    are 

worthy  of  study. 

FIRST  YEAR. 


Plants  and  Methods  of  Treatment. 


PkOFITS. 


1  ,  Cotton » 

2  I  Field  peas;  peas  picked 

I   (  Pea  vines  tamed  under  and  barley  sown  in  fall 

3  '  Field  peas;  peas  picked  .^ 

,   QPea  vines  allowed  to  remain  on  soil). 


SECOND  YEAR. 


$  8  oo» 
30  00 

30  00 


Cotton 

Barley;  cut  hay  i^soo  pounds,  value  $5.00; 

(planted  in  cotton  and  omitted  because  ot 

error  in  picking). 
Cotton 


700  lbs. 


950  lbs. 


$  5  96 


II  25 


THIRD  YEAR.— (Bad  Season). 


Cotton  (only  %  stand) 

Peas ;  peas  picked 

Corn 

Peas  in  corn;  peas  picked.. 


431^  lbs- 
17M  bu. 

22V  A  bu. 
6%bu. 


$    3  00 
15  60 

12  64 


*The  value  and  expense  used  in  calculating  profits  are  purely  arbitrary, 
and  calculations  are  made  simply  as  convenience  for  comparison. 
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It  appears  from  the  results  that  by  a  proper  system  of 
rotation  of  crops  we  can  maintain  or  increase  the  fertility  of 
the  soil  and  consequently  secure  an  increased  production 
without  cost,  A  considerable  outlay  of  money,  however, 
would  be  required  to  accomplish  the  same  results  with  com- 
mercial fertilizers,  while  little,  if  any,  permanent  good  to  the 
soil  remains  from  their  use,  and  that  is  relatively  small  wheo 
compared  with  the  benefits  from  the  use  of  vegetable  matter. 
During  our  long,  hot  summers  vegetable  matter  applied  to 
the  soil  exerts  beneficial  effects  in  many  ways  on  both  the  ! 
growing  crops  and  the  soil,  and  because  of  the  long  growing 
season  the  staple  crops  of  the  State  do  not  require  a  fertilizer 
to  be  readily  available  as  is  commonly  the  case  with  com-  i 
mercial  fertilizers. 

Effects  of  «Farm"  Manures  or  "Heme  Made''  Manures  oi      ■ 
Worn  Sandy  Cotton  Land. 

The  soil  used  was  worn  sandy  cotton  land  that  had  never 
been  fertilized  since  the  beginning  of  its  continuous  fort}' 
years  cultivation  in  cotton  and  corn.  Three  one-acre  plats 
were  planted  similarly  in  cotton.  One  plat  had  no  application 
of  manures;  the  second  plat  had  pea  vines  turned  under  after 
picking  off  the  peas,  and,  in  addition,  1,604  pounds  of  cot- 
ton seed.  The  third  plat  had  the  manure  from  feeding  1,604 
pounds  of  pea  hay  and  1,604  pounds  of  cotton  seed.  Each 
plat  was  planted  in  cotton.     The  table  exhibits  results: 

Pounds 
Seed  Cotton. 

Plat  I — No  manure,  yielded.. 1,008 

Plat  2 — Pea  vines  and  cotton  seed,  yielded i»557'8 

Plat  3 — Manure  from  feeding  pea  hay  and  cotton  seed, 

yielded i}454-8 

The  peas  picked  from  pea  vines  turned  under  on  Plat  2 
paid  all  the  cost  of  their  cultivation  and  left  a  profit  besides. 
In  Plat  3  the  cost  of  producing  the  pea  hay  was  exceeded  by 
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the  gains  of  the  animals  that  consumed  the  hay.  The  ma- 
nure of  Plat  3  caused  the  cotton  to  grow  throughout  the  sea- 
son, delaying  its  maturity  add  consequently  its  yield,  which 
was  reduced  probably  8  per  cent  by  boll  worms  and  an  early 
frost. 

The  production  of  *'home  made"  manures  and  their  use 
afford  additional  evidence  to  that  of  the  rotation  experiment, 
that  commercial  fertilizers  are  not  necessary  for  our  crop  be- 
cause the  lands  can  be  maintained  or  increased  in  fertility, 
and  increased  crops  produced  without  commercial  fertilizers 
and  the  money  expended  can  thus  be  saved  on  the  farm. 
On  most  of  the  worn  cotton  land  of  the  State,  the  ordinary 
commercial  fertilizers  do  little  good  to  the  crop  the  first  year, 
and  none  at  all  the  second  year.  Such  was  the  case  in  an 
experiment  the  past  two  years  with  acid  phosphate,  floats 
and  kainit — the  results  are  reported  subsequently — the  lat- 
ter, however,  made  a  good  increase  the  first  year  applied 
at  the  rate  of  500  pounds  per  acre,  but  there  was  no  effect 
from  it  on  the  second  year's  crop.  On  the  whole,  they 
would  not  return  their  first  cost  on  that  land  for  cotton  fer- 
tilizing, and  there  are  few  instances  in  the  State  where  they 
will  do  any  better.  In  view  of  the  superior  fertilizing  ma- 
terial that  can  be  cheaply  produced  on  the  farm,  commercial 
fertilizers  should  be  used  only  to  a  limited  extent  and  the 
mixtures^  which  are  the  most  common  forms  in  which  fertili- 
zers are  sold,  should  not  be  used  under  any  consideration. 

Whenever  it  becomes  necessary  to  supplement  * 'home- 
made'* manures  with  commercial  fertilizers,  the  needs  of  the 
soil  for  the  plant  to  be  grown  should  be  first  determined  as 
indicated  in  Bulletin  18.  If  more  than  one  of  either  Potash, 
Phosphate  or  Nitrogen  is  needed,  they  should  be  bought 
separately  and  mixed  in  the  proper  proportion  by  the  farmer. 
By  so  doing  the  same  quantity  of  valuable  ingredients  which 
are  adapted  to  the  needs  of  the  soil  will  be  obtained  for  about 
two-thirds  the  cost  of  the  ready-mixed  fertilizer  nostrums. 
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Effects  the  Second  Year  from  a  Liberal  Application  of  Cotton 
Seedy  Cotton  Meal  and  Commercial  Fertilizers. 

The  plats  received  the  previous  year  500  pounds  per 
acre  of  each — cotton  meal,  cotton  seed,  kainit,  floats  and 
acid  phosphate.  The  cotton  seed  plat  was  on  soil  apart 
from  the  others,  and  is  reported  separately. 

YIELDS    1 89 1. 

Pounds 
Seed  Coittm. 

500  cotton  meal i>J99 

500  kainit 899 

500  acid  phosphate 832 

500  floats  (or  ground  bone) 866 

No  fertilizer  plat ^ - 800 

(See  Bulletin  18  for  notes). 

YIELDS  1892 — SECOND  YEAR. 

Pounds 
Seed  Cotton. 

Cotton  meal  plat 1,004 

Kainit 937 

Acid  phosphate .'. 829 

Floats ^ 750 

Nothing 1,008 

COTTON  SEED  YIELDS  1 89 1. 

Pounds 
Seed  Cotton. 

500  cotton  seed  (equal  to  175  pounds  cotton  meal)  949 

Nothing  plat 700 

YIELDS  1892 — SECOND  YEAR. 

Pounds 
Seed  Cotton. 

Cotton  seed 817)^ 

Nothing 6i4yi 

The  yield  of  cotton  meal  plat  in  1892  would  have 
equaled  the  nothing  plat  if  boll  worms  and  frost  had  not 
damaged. 

COTTON  SEED. 

.This  is  the  first  season  that  farmers  have  been  able  to 
sell  their  seed  for  more  than  half  their  value.  The  increase 
in  price  is  due  to  short  crop  and   to  the  increased  consump- 
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tion  of  oil,  meal  and  hulls.  The  market  price  for  the  season 
has  been  about  equivalent  to  the  fertilizing  value  of  the  seed, 
but  they  are  worth  considerably  more  than  the  present  price 
for  fertilizing  when  fed  with  rough  food  to  cattle. 

Pea  Vines  and  Pea  Stubble  as  Soil  Renovators  and 
Fertilizers  For  Cotton. 

The  Newport  Station  soil  is  like  most  soils  of  the  State 
in  its  need  of  plant  food  or  renovation  in  some  way,  and  veg- 
etable matter  applied  seems  to  supply  whatever  is  needed. 
During  the  long  hot  summers  the  soil  dries  out  badly, 
and  cotton  suffers  very  much  at  that  time,  and  when  veg- 
etable matter  is  applied,  it  prevents  that*  disaster.  The 
field  pea  is  the  only  one  of  all  the  leguminous  plants  that 
will  grow  on  that  and  similar  soils  during  the  dry  summers 
and  protect  them,  and  produce  a  sufficient  growth  that  will 
be  beneficial  to  any  considerable  extent.  Experiments  were 
made  to  ascertain  to  what  extent  one  crop  of  pea  vines  turned 
under  benefited  the  soil,  and  likewise  of  pea  stubble  after  re- 
moving the  vines  for  hay.  The  peas  were  picked  from  the 
vines  that  were  turned  under,  and  they  more  than  paid  the 
cost  of  production.  Cotton  was  planted  on  the  two  plats, 
and,  for  comparison,  on  a  third  one  untreated.  The  increased 
yields  by  pea  vines  and  stubble  are  at  the  same  rate  as  the 
increase  from  pea  vines  reported  in  Rotation  Experiment, 
Bulletin  i8,  and  also  by  other  experiments  of  the  same  na- 
ture. 

Pounds 
Cotton  Seed. 

Yield  pea  vine  plat  per  acre i»409 

Yield  pea  stubble  plat  per  acre - i>29i 

Yield  no-treatment  plat  per  acre > i,oo8 

The  following  cut  fully  illustrates  the  experiment : 
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Economy  of  Feeding  Pea  Hay  and  Cotton  Seed  to  Stock 
Before  Using  for  Fertilizing. 

Stock  feeding  and  fertilizing  are   mutually  dependent 

upon  each  other  for  their  success,  and  the  rational  practice  of 

each  is  of  great  economic  importance.     In  Arkansas  the  field 

pea  and  cotton  seed  are  respectively  the  most  important  and 

valuable  materials  for  fertilizing  and  stock  feeding.     They  are 

important  because  of  their  richness  in  plant  and  animal  food. 

I     Cotton  seed  contains  an  oil  that  is  of  no  value  for  fertilizing 

i     and  is  lost  when  so  applied,  but  it  is  valuable  as  an  animal 

I     food.     Pea  hay  is  rich  in  albuminoids,  which  are  valuable  for 

I     animals  and  plants  and  when  fed  to  animals  nothing  is  lost 

from  their  value   for   plant  food.     True  economy  suggests 

j     then  that  pea  hay  and  cotton  seed  be  first  fed  to  stock  before 

j     they  are  used  for  fertilizing.     To  ascertain  the  extent  of  the 

I     iperits  of  feeding  the  material  to  animals  before  applying  as 

I     a  fertilizer,  one-half  acre  of   land  was  sown  in  rows  with 

I    whippowil   peas  in   1890,  they   made  a  good  yield  of  both 

peas  and  vines.     The  peas  were  picked  from  one-half  of  the 

plat  and  the  hay  or  vines  on  that  half  were  allowed  to  remain 

on  the  soil  for  protection  from  the  alternate  freezes,  thaws 

and  rains  occurring  during  the  winter.     The  vines  on  the 

other  quarter  acre  were  cut   and  cured  for  hay  with  the  pods 

on,  yielding  426  pounds  of  dry  hay.    The  soil  was  not  winter 

broken     nor  prepared  for   planting    until    just    before    the 

date    for    planting.     While    it    is     advantageous     to    turn 

the    soil     in    February    for   cotton    it   was    omitted   in   the 

experiment,  because  jf  it  had  been  turned    and  the   extra  * 

amount  of  vegetable  matter  allowed  to  thoroughly  decay  on 

the  plat  of  unremoved  vines  its  yield  in  excess  of  the  other 
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i^Iat  if  any  would  have  been  in  part  attributable  to  that  in- 
stead of  the  point  in  question.  In  March  852  pounds  of  cot- 
ton seed  were  divided  into  two  equal  lots  of  426  pounds  each. 
One  lot  was  put  in  condition  to  destroy  the  vitality  of  the 
seed ;  the  other  lot  with  the  426  pounds  of  pea  hay  was 
fed  in  stall  to  one  three  year  old  steer.  The  steer  was 
secured  from  the  range,  where  it  had  been  the  entire  winter 
without  food  except  the  inferior  stuff  it  found  on  the  range, 
so  at  the  beginning  of  feeding  the  animal  was  in  very  poor 
condition,  **hide  bound,*'  Much  feed  was  required  at  first 
to  get  the  animal  in  a  normal  condition,  and  consequently  no 
gain  resulted  from  the  food  fed  for  the  first  few  days.  The 
feeding  period  was  short,  though  the  gain  of  the  ammal 
for  the  period  was  good.  The  feeding  continued  42  da}*? 
and  the  total  gain  was  123  pounds  or  2.92  pounds  per 
day.  The  urine  was  absorbed  by  soil  taken  from  the  pla: 
which  was  to  receive  it,  and  the  soil  was  returned  to  the  plat 
with  the  manure.  The  feeding  was  completed  just  prior  tc 
the  date  for  cotton  planting,  so  the  manure  was  green  whes 
applied  to  the  soil.  The  two  plats  were  prepared  and  the 
manure  and  cotton  seed  were  each  applied  to  their  respective 
plats  in  the  drills  for  cotton. 

The  cotton  on  the  manured  plat  grew  slower  at  first 
than  that- on  the  other  plat,  but  the  growth  was  steady,  and 
it  retained  a  green,  vigorous  color  and  continued  to  make 
stalk  and  fruit  until  frost.  The  pea  vine  and  cotton  seed 
plat's  growth  was  rapid  from  the  first  and  began  an  early 
and  rapid  fruitage.  It  did  not  remain  green  and  continue 
growing  throughout  the  summer,  but  matured  its  fruit  early 
and  then  ceased  growing.  The  dates  and  amounts  of  each 
picking  show  fully  the  progress  of  development  of  the  two 
plats. 
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DATES  OF  PICKING  COTTON. 


Pea  Vine  and  Cotton  Seed  Plat. 
October  i,  25  per  cent  open. 
October  11,  181.6  pounds. 
November  19,  181  pounds. 
Decembv  9,  26.8  pounds. 
Total,  389.4  pounds. 


Manured  Plat. 
October  i ,  3  per  cent  open. 
October  II,  73.93  pounds. 
November  19,  244.68  pounds. 
December  9,  45.07  pounds. 
Total,  363.7  pounds. 


The  yields  of  the  pea  vine  and  cotton  seed  plat  exceeds 
the  manured  plat,  but  the  reverse  would  in  all  probability  have 
been  the  case  if  the  growing  season  had  extended  its  usual 
length,  the  first  frost  was  at  least  two  weeks  earlier  and  the 
crop  two  weeks  late,  because  of  the  cold  spring,  so  the  late 
maturing  manured  pfat  was  much  damaged  both  by  frost  and 
boll  worms.  The  manured  plat  exceeded  the  other  plat  in 
growth  and  its  fruitage  was  much  superior. 

DATA  OF  THE  EXPERIMENT. 


Pea  Vine   and  Cot- 
ton Seed  Fertilized. 

Value  of 
products. 

Cost. 

Manure  from  Pea 
Hay  and  Cotton 
Seed  Feeding. 

Value   of 
products. 

Cost. 

Picking  426  pounds 
peas 

Value  peas  $1.00  per 
bushel 

SECOND  YEAR. 
Picking    389.4    lbs. 
cotton 

$       6.00 

$     2.13 
1.94 

Cost  cutting  and  cur- 
ing hay  

$       .75 
63 

Cost  labor  for  feed- 
ing animal.. 

Increased    value    of 
the  animal's  origi- 
nal lite  weight  by 
feeding 

Value    of     the    in- 
creased weight  of 
the  animal 

$     13.16 
3.69 

11.68 

SECOND   YEAR. 

Picking    363.7    lbs. 
cotton 

1. 81 

Value  389.4  pounds 
cotton  

Value  363.7  pounds! 

cotton ■        lo-oi 

Total 

$    17.68 
$    13-61 

$4.07 

Total 

$     27.76 
$    24-57 

$     3.19 

The  difference  in  total  profits  in  favor  of  the  manured 
plat  is  mainly  due  to  the  increase  of  the  marketable  condition 
of  the  animal,  but  it  is  a  legitimate  credit.  If  the  growing 
season  had  been  longer  and  no  boll  worms  had  appeared  the 
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increased  yield  of  the  cotton  on  the  manured  plat  would 
make  fully  the  present  difference  in  total  profits,  after  de- 
ducting the  value  of  the  increased  marketable  condition  of 
the  animal.  The  growing  season  was  remarkably  short,  and 
so  uncommon  that  such  seasons  do  not  enter  into  annual 
farm  calculations.  * 

The  values  of  the  fertilizing  material  remaining  in  the 
soil  of  each  of  th^  plats  will  be  tested  the  coming  season. 

SUMMARY. 

First,  it  is  more  profitable  to  feed  pea  hay  and  cotton 
seed  to  stock  before  applying  them  to  the  soil  as  fertilizers 
for  cotton ;  it  is  more  profitable  to  do  so  when  the  increased 
yields  of  the  crop  are  considered  alone  and  independent  of 
the  profits  from  the  animals  .fed. 

Second,  the  effect  of  green  cow  manure  on  cotton  is  to 
prolong  its  period  of  growth  while  decayed  pea  vines  and 
cotton  seed  shorten  the  growing  period  and  hasten  maturity. 

Selection  of  Seed. 

It  was  attempted  in  Bulletin  i8,  to  show  by  expe- 
riments that  the  cotton  plant  is  readily  susceptible  to  in- 
fluences, as  evidence,  varieties  tested  under  varying  condi- 
tions varied  greatly  in  their  yield  with  respect  to  each  other. 
The  variableness  of  varieties  and  so-called  varieties  emphasizes 
the  importance  of  carefully  selecting  planting  seed  from  ma- 
ture bolls,  properly  situated  on  well  developed  stalks.  An 
experiment  was  made  this  year  to  determine  the  direct  influ- 
ence of  selecting  good  seed.  In  this  connection  a  reprint  is 
made  from  Bulletin  i8. 

BOTTOM  AND  TOP  BOLLS. 
"To  secure  seed  from  well  matured  bottom  and  top  \io\\^ 
for  experimental  planting,  and  also  to  determine  the  differ- 
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ence  in  quality  of  cotton  from  an  equal  number  of  bolls  from 
each  section  of  the  stalk,  500  matured  bolls  of  Peerless 
were  carefully  picked  from  each  section  of  well  developed 
stalks,  then  weighed,  ginnecl  by  hand  and  classed.  The  re- 
sults are  appended  in  table. 


SECTIONS  OF  STALK. 

Seed 
Cotton. 

Per  cent 
Lint. 

Q 

2 

500  Bottom  Bolls 

8.26 
6.46 

32." 
3396 

5.61 

4.27 

26s 
2.19 

500  Top  Bolls 

The  bolls  were  not  picked  from  the  extreme  sections  of 
the  stalk.  From  the  datd  the  top  bolls  are  far  inferior  in 
production  to  the  bottom  bolls.  500  bottom  bolls  corre- 
spond to  637  top  bolls.'' 

The  seeds  from  the  bottom  and  top  bolls  were  similarly 
planted  in  the  spring,  when  other  cotton  was  planted.  The 
vitality  of  the  young  plants  was  fully  tested  by  the  weather 
which  was  exceedingly  favorable  to  the  test,  being  cold  and 
excessively  rainy.  The  cold  and  rain  were  so  uncommon  in 
their  duration  that  most  all  field  cotton  was  killed,  or  did  not 
come  up  and  required  replanting. 

TAe  Bottom  Boll  5^^^  germinated  promptly,  and  appar- 
ently, every  seed  that  was  planted  came  up  and  none  died 
after  coming  up,  but  looked  vigorous  and  grew  off  rapidly 
considering  the  cool  weather,  and  were  large  enough  for  the 
plow  before  the  grass  became  troublesome.  The  Top  Boll 
Seed  failed  to  germinate  more  than  half,  and  of  those  that 
did  gern»inate  three-f©urths  were  killed  by  the  cold  and  rains, 
and  even  two  replantings  of  seed  failed  to  produce  more  than 
SO  per  cent  stand ;  the  plants  were  too  tender  to  endure  the 
severity  of   the  weather.     The  quantity  of  top  boll  seed  re- 
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quired  to  secure  a  half  stand  was  three  or  four  times  the 
quantity  required  to  secure  a  perfect  stand  of  bottom  boll 
seed,  and  the  extra  cost  for  replanting  was  in  proportion. 
The  top  boll  seed  grew  slowly  at  first,  and  the  cultivation  re- 
quired with  the  hoe  was  expensive. 

The  dates  of  maturity  of  the  cotton  from  the  two  seeds 
are: 

Bottom  Boll,  first  open  boll  September  loth;  Top  Boll, 
first  open  boll,  October  ist;  boll  worms,  first  appearance, 
September  ist;  October  ist,  bottom  boll,  25  per  cent  open; 
October  ist,  top  boll,  3  per  cent  open. 

The  earliness  of  the  bottom  bolls  practically  placed  it 
out  of  danger  from  boll  worms  and  caterpillars,  but  the  top 
boll  was  so  late  aB  to  be  in  great  danger  of  the  worms. 
There  was  very  nearly  a  month's  difference  in  the  maturity 
of  each  crop.  Three-fourths  of  the  bottom  boll  crop  was 
picked  in  October  before  the  weather  was  bad  and  before  the 
price  for  picking  advanced.  Three-fourths  of  the  top  boll 
crop  was  not  open  for  picking  before  the  17th  .of  November, 
and  was  injured  by  rains  and  winds  occurring  at  that  time. 

If  the  plats,  which  were  poor  had  been  fertilized  as  sub- 
sequent experiments  will  show,  the  dates  of  opening  would 
have  been  very  much  earlier  than  they  were. 

YIELDS. 

Pounds  Seed  Cbtton 
per  acre. 

Bottom  bolls ~ - 1*043 

Top  bolls - 760 

Besides  the  decrease  in  yield  from  unsclected  planting  seed, 
it  also  appears  from  the  experiment  that  in  planting  cotton, 
much  seed  is  uselessly  wasted,  which  .would  be  good  for 
stock  feed,  oil  or. fertilizing ;  that  there  is  much  extra  expense 
for  replanting,  hoeing  and  late  picking;  and  that  there  is  loss 
by  worms  and  bad  weather. 
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Effects  of  Ginning  and  Late  Picking  on  the  Value  of  Cotton. 
Tests  were  made  of  rapid  ginning ^  different  gins  and 
early  and  late  picking  after  opening.  The  remarks- and  clas- 
sifications, with  prices  affixed,  were  made  by  experts,  F.  A. 
Jones  and  T.  P.  Stoney,  cotton  shippers  at  Newport.  The 
samples  furnished  were  known  to  them  only  by  numbers. 

Effects  of  Different  Makes  of  Gins  on  the  Value  of  Cotton. 

NAME  OF  GIN.  REMARKS  ON  QUALITY  OF  COTTON. 

Winship   Gin f  Strict    middling ;     slightly    gin-cut; 

\     value  9^  cents. 

Smith  &  Sons  Huller  Gin i^°^  middling!  well  ginned;   good 

I     color;  value  9>^  cents. 

Eclipse  Gin  f  Good  middling;  fairly  well  ginned; 

I     value  9^  cents. 

Effects  of  Slow  and  Rapid  Ginning  on  Quality  of  Cotton. 

Slow  ginned f  Good  middling ;    good    color;    well 

I     ginned;  value  9^  cents. 

Rapid  ginned /  ^*"^*  middling;    gin-cut;    little  off 

I     color ;  value  g%  cents. 

Effects  of  Early  and  Late  Picking  After  Opening  on  Quality  of  Cotton. 

Picked  few  days  after  opening,  Octo- r  Strict    good    middling;    extra    good 
her  7 1      color;  value  ^%  cents. 

Late   picked;    (exposed    on    stalk  to  ( 
rains   and  winds;    picked   Janu- 
ary; 15  cents  extra  per  hundred  **       value  8 X  cents, 
for  picking)  

The  staple  was  the  same  length  in  each  classification. 

Obseryations  from  Experiments  on  Varieties  of  Upland  Cotton. 

In  Bulletin  18,  the  susceptibilities  of  varieties  to  varia- 
tion was  shown,  and  also  the  worthlessness  of  repeated  com- 
parative variety  tests. 

According  to  habits  of  growth  varieties  are  of  two  divi- 
sions, Long  Limb  ^nd  Short  Limb.  The  natural  characteristics 


Good  ordinary;  spotted  and  sandy; 
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of  the*  Long  Limb  varieties  are,  long  limb,  unprolific,  large 
bolls,  late  maturity  and  long  staple. 

The  natural  characteristics  of  the  Short  Limb  varieties  are, 
short  litnb,  medium  to  small  bolls,  prolific,  early  maturity  and 
short  staple. 

According  then  to  their  natural  habits  of  growth,  they 
should  not  be  cultivated  alike,  but  almost  opposite  culture 
should  be  given  each.  Th^  Short  Limb  being  a  rapid  grower 
and  prolific,  must  first  have  a  well  prepared  and  firm  seed 
bed.  Second,  an  available  supply  of  plant  food.  Third, 
frequent  shallow  cultivation.  While  the  Long  Limb  is  a  slow 
grower  and  does  not  require  an  abundance  of  readily  available 
plant  food  nor  so  frequent  culture.  The  Short  Limb  is  a  direct 
product  of  high  culture,  and  is  suitable  especially  for  high 
class  farming.  There  are  variations  and  intermediates  of  the 
Long  and  Short  Limb  varieties,  and  many  of  them  of  excellent 
merit,  due  of  course  to  selection  and  good  culture.  The 
early  cottons  are  all  short  fibre  while  late  cottons  are  both 
short  and  long  fibre.  Long  Fibres  are  rarely  prolific.  The 
true  Short  Limb  and  Cluster  cotton  cannot  be  made  to  pro- 
duce the  same  length  of  fibre  as  the  late  maturing  LQttg 
Limb 'COtton,  but  it  appears  that  under  circumstances  as  they 
exist  in  the  State  in  a  good  many  instances,  length  of  staple 
should  be  sacrificed  for  quantity,  or  more  strictly  speaking, 
to  sacrifice  lejngth  of  staple  to  secure  an  early  matured  and 
increased  crop,  which  may  be  picked  at  low  cost,  and  before 
winds  and  rains  have  done  damage.  The  cotton  will  then 
sell  for  a  good  price.  An  early  variety  will  also,-  to  a  large 
extent  escape  the  destructive  boll  worm  and  caterpillar. 

In  improving  cotton  little  attention  has  been  given  to 
the  natural  habits  of  growth,  consequently  slow  progress  is 
made  in  improving  it  and  more  difficulty  is  experienced  in 
maintaining  its  merits ;  but  if  all  cultivation  and  treatment  of 
a  variety  be  in^  accordance   with   its   habits  of  growth,   its 
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merits  will  be  constantly  increased  and  it  will  become  more 
adapted  to  its  local  surroundings  and  the  frequent  buying  of 
high  priced  seed  of  so-called  new  and  improved  varieties  will 
be  avoided. 

To  secure  the  best  variety  suited  to  certain  conditions 
each  farmer  must  make  the  test  of  varieties  for  himself  on 
his  own  premises,  the  test  will  be  both  instructive  and  profit- 
able, and  by  studying  and  noting  the  habits  of  each,  it  will 
be  an  easy  matter  for  each  farmer  to  select  one  of  the  long 
or  short  limb  types  that  is  best  suited  to  his  methods  of  farm- 
ing and  environments.  A  few  seed  of  each  variety  to  be  tested 
will  be  sufficient  for  the  test.  When  the  variety  is  selected 
the  planting  seed  for  each  succeeding  year  must  be  spe- 
cially cultivated  and  selected  according  to  the  habits  of 
growth  of  the  variety  to  maintain  and  improve  its  merits, 
by  so  doing,  the  rapid  improvement  it  will  make  will  be 
astonishing. 

The  following  cuts  are  presented  to  show  the  Long  Limb 
and  Short  Limb  or  Cluster  and  Medium  Limb  cottons : 
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Summary  of  Two  Years'  Experiments  with  Cotton. 

1 .  A  proper  system  of  rotation  of  crops  will  maintain 
the  fertility  of  soils  and  improve  worn  soils  without  the  use 
of  any  kind  of  manures  and  at  the  same  time  yield  a  profit. 

2.  It  is  more  profitable  to  use  cotton  seed  for  feed  and 
for  fertilizing  when  they  command  a  less  price  than  $15.00 
per  ton. 

3.  Cotton  seed  selling  for  $7.00  per  ton  is  more  profit- 
able for  fertilizing  than  cotton  meal  selling  for  $20.00  per 

ton. 

4.  Before  using  any  commercial  fertilizers,  it  is  neces- 
sary to  know  the  demands  of  the  soils  for  the  plants  to  be 
grown.  The  analysis  of  the  soil  can  be  made  with  the  essen- 
tial fertilizer  ingredients. 

5.  The  values  or  merits  of  varieties  of  cotton  depend 
essentially  upon  the  culture  they  receive  and  the  care  in  seed 
selection.  The  Short  and  Long  Limb  varieties  require  culture 
different  from  each  other.  The  Short  Limb  should  have  an 
available  supply  of  plant  food,  frequent  shallow  culture  and 
the  stalks  close  in  the  rows,  while  the  Long  Limb  requires 
wider  distance  between  stalks. 

6.  One  year's  selection  of  seed  will  improve  very  much. 
the  yield,  prolificness  and  earliness.  Care  in  preserving  seed 
is  very  important;  it  saves  seed  in  planting,  and  successor 
failure  of  the  crop  depends  largely  upon  it. 

7.  The  length  of  staple  is  dependent  upon  a  lonj; 
growing  season  and  an  abundance  of  plant  food,  moisture  and 
variety.  Extra  length  can  be  produced  only  on  long  limb, 
slow  maturing  varieties. 

8.  Bottom  boll  seed  yield  more  lint  and  seed  than  top 
bolls,  and  the  seed  from  bottom  bolls  are  far  superior  to  top 
boll  seed  for  planting. 

9.  The  distance  of  planting  depends  altogether  upon 
conditions,  mainly  the  variety,  whether  long  or  short  limb, 
and  the  fertility  of  the  soil. 
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10.  Shallow  culture  is  preferable  to  deep,  particularly 
if  a  good  seed  bed  was  prepared  and  the  variety  is  a  short 
limb,  early  maturing  one.  Deep  culture  is  injurious,  except 
in  rare  cases,  such  as  to  check  too  rapid  weed  growth,  to 
break  rain-packed  soil  when  cotton  is  young. 

11.  **Home  made"  manures  are  more  permanently 
beneficial  to  soils  than  commercial  fertilizers,  and  are  more 
economical.  No  commercial  fertilizers  should  be  used  in  the 
State,  since  a  system  of  rotation  with  field  peas,  and, 
when  possible,  supplemented  with  home  made  manures,  will 
maintain  and  increase  the  yields  of  soils  without  any  outlay 
of  capital. 

12.  It  is  more  profitable  to  feed  pea  vine  hay  and 
cotton  seed  to  stock  before  using  as  a  fertilizer  for  cotton. 

13.  The  effect  of  green  cow  manure  on  cotton  is  to 
prolong  growth,  while  decayed  pea  vines  and  cotton  seed 
shorten  the  period  of  growth  and  hasten  maturity. 

14.  Pea  vines  and  pea  stubble  increase  very  considera- 
bly the  yield  of  cotton,  and  prevent  the  disastrous  effects  of 
heat  and  drouth  during  summer.  The  vines  are  superior 
on  worn,  sandy  soils  to  a  liberal  supply  of  commercial  fertil- 
izers. Peas  gathered  from  the  vines  are  worth  the  cose  of 
cultivation  and  frequently  more. 

15.  Exposure  on  the  stalks  to  bad  weather  reduces 
very  much  the  value  of  the  lint;  ginning  also  influences  the 
quality  of  the  lint. 

GENERAL  CONCLUSION  ON  COTTON  CULTURE. 

Successful  cotton  culture  demands  a  concentration  of 
iorces  on  a  small  area  for  intensive  farming;  which  means  a 
renovation  of  the  soil  by  a  rotation  of  crops,  including  the 
field  pea  as  a  basis,  to  supply  vegetable  matter,  deep  and 
well  turned  soil  in  February,  shallow  and  firm  seed  bed  on  a 
liberal  supply  of  home  made  manure  if  obtainable,  early  plant- 
ing of  well  selected  and  preserved  seed,  sufficient  distance 
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between  the  stalks,  early,  rapid  and  shallow  cultivation.  Such 
practice  will  avoid  the  necessity  of  much  costly  and  uribcnc- 
ficial  hoeing  by  enabling  an  early  growth  for  plowing  before 
the  grass  begins  to  grow,  aitd  the  crop  will  be  matured  and 
opened,  ready  for  picking,  before  much  bad  weather.  Care- 
ful cultivation  and  renovation  will  also  be  successful  in  pre- 
venting the  diseases  of  cotton. 

Boll  Worm  and  Cotton  Caterpillar. 

During  the  two  years  of  cotton  experiments,  careful  ob- 
servation has  been  made  on  the  ravages  of  the  boll  worm 
and  caterpillar,  with  a  view  of  having  the  cotton  crop  escape 
them,  particularly  to  escape  the  boll  worm,  which  is  far  more 
destructive  in  the  section  infested  by  them  during  a  series  oi 
years  than  ever  is  the  caterpillar.     The  following  method  is 
indicated  to  those  not  already  practicing  it  as  a  means  of 
avoiding  the  worms  to  a  great  extent.     The  method  is  sub- 
stantiated by  observation.     The  boll  worm  and  the  caterpillar 
appear  about  the  same  period  each  year — that  is,  rarely  ever 
earlier  than  a  certain    date.     The  boll  worm,    however,  i> 
present  during  the  entire  season,  but  does  not  appear  vet) 
much  on  cotton  until  alter  there  are  no  other  more  suitable 
plants  for  it  to  feed  upon,  such  as  corn  and  cowpeas.    The 
caterpillar  is  not  usually  in  sufficient  force  to  do  any  damage 
until  a  late  date.     So  if  the  cotton  crop  is  early,  it  will  hi 
matured  before  the  worms  appear  in  sufficient  numbers  to  i^ 
it  much  damage.     The  means  to  secure  an  early  crop  is  by 
planting  an  early  variety  early  and  cultivate  it  as  indicated  iO 
the  General  Conclusion  on  cotton  culture.     Many  of  the  fore- 
going experiments  indicate  the  advantages  of  an  early  ma- 
tured crop,  aside  from  avoiding  the  worms. 

COTTON   WEATHER  NOTES,    1 892. 
May. — Cotton  has   made  little  growth  because  of  the 
continuous  cold  and  heavy  rains. 
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June  6.— Weather  more  favorable;   cotton  beginning  to 

grow  and  spread. 

June  8. — ^Two    days'    rain  and    hard    cold    wind    have 

checked  the  growth  of  cotton. 

June  15. — Cotton  late;  condition  very  good. 

June  19. — ^Weather  favorable;   condition  of  cotton  has 

continued  good. 

July  I. — Cotton  growing  very  well,  but  very  late  for  the 

date  because  of  the  very  unfavorable  spring. 

July  7. — Rainfall  frequent  since  July  i,and  has  checked 

the  growth  of  cotton. 

July  15. — Cotton  in  good  condition,  but  maturing  very 

slowly.  , 

August  18. — Weather  has  continued  favorable. 

September  i. — Cloudy   and    excessive  rain  for  several 

days,  and  boll  worms  appearing. 

September  7. — Much  damage  being  done  by  boll  worms. 

The  above  weather  observations  will  furnish  an  idea  of 

the  unfavorableness  of  the  season   for  cotton  development. 

The  season  so  retarded  development  that  boll  worms  did 

great  damage,  reducing  the  yield  fully  one-eighth  by  actual 

estimate. 

Notice. 

The  experiments  in  this  bulletin  were  all  made  on  the 
Branch  Station  at  Newport,  Ark.     Many  people  in  the  State 
have  confused   the  point  at  which  experiments  have  been 
made,  and  as  the  same  plants  will   not  mature  the  same  at 
each    of    the  three  Stations,   the  confusion  of  location   has 
caused    some    misunderstanding   of    reported    experiments. 
When  experiments  are  made  at  either  of  the  two  branches, 
Newport  or  Camden,  it  is  so  stated  on  the  first  page  of  the 
Bulletins^     All  remarks  of  experiments  are  made  with  refer- 
ence to  the  conditions  of  this  State  only. 

Other  experiments  made  at  Newport,  1892,  will  appear 
later. 


Explanation  of  Terms  Used  in  Connection  with  Fodder 
Analyses. 

In  a  few  of  the   first   pages  of  Bulletin  No.  19  of  this- 
Station,  fourteen   substances   were  named,  briefly   described 
and  pointed  out  as  being  those  elementary  substances  which, 
wholly  or  in  part,  unite  in  various  combinations  to  form  the 
soil  and  all  animal  and  plant  matter.     Four  of  these  consti- 
tute more   than   nine-tenths  of  the  dry  matter  of  nearly  all 
plant  products  with  which  we  meet  upon  the  farm.     The  re- 
mainder constitutes  the  ash   matter  which  is  left  when   the 
plant  is  burned.      Many  substances  containing  two  or  more 
of  these  elements  are  built  up  only  through  the  influence  of 
living  or  organized   matter  and  are  therefore   called   organic 
substances.     The  same  chemical  elements,  and  in  many  in- 
stances the  identical   organic  substances  that   occur   in  the 
piant  also  occur  in  the  animal.     Indeed  the  essential  living 
matter  of  both  plant  and  animal — the  so-called   protoplasam 
— are   so  nearly   identical,  that  we  can  distinguish  between 
them    only  by  the  nature  of  their  growth.     The  most  deli- 
cate   chemical   methods   known   show   no  distinguishing  line 
between  them,  and    throughout   all    living    matter,  that  first 
essential    portion    from    which  all   other  proceeds,  so  far  as 
chemistry  can  show,  is  identical. 

While  we  recognize  with  readiness  a  wide  distinction  be- 
tween the  higher  plants  and  the  higher  animals  as  we  see 
!hem  in  every-day  life,  in  the  lower  plants  and  animals,  such 
or  example  as  occur  in  the  water  of  stagnant  pools,  the  only 
Mtal  distinguishing  mark  between  many  of  them  is  their 
nanner  of  taking  food.  This  distinction  is  carried  also  into- 
he  higher  plants  and  animals,  and  is  a  principle  of  first  im- 
ortance  in  agriculture. 

By  their  peculiar  organization  the  so-called  plants  have 
le  po^ver  of  building  into  organic  matter  the  chemical  ele- 
ents  mentioned,  out  of  inorganic  substances  containing 
lose    elements.     When  the  peculiar  organization  of  the  liv- 
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ing  matter  is  such  that  it  can  take  those  elements  as  food 
only  after  they  have  been  built  up  into  certain  organic  sub- 
stances, such  living  matter  becomes  an  animal.  In  other 
words,  the  living  matter  of  the  plant  produces  out  of  inor- 
ganic material  all  plant  products  with  which  we  meet,  such 
as  cotton  fiber,  starch,  sugar,  cotton  seed  oil,  or,  when 
the  substances  of  which  these  are  examples  are  united  into  a 
•complete  whole,  a  perfect  apple  or  a  grain  of  corn.  Out  of 
these  substances  the  higher  animals  derive  their  nourishment 
and  build  up  those  animal  matters  which  are  useful  to  us. 
such  as  milk,  meat  and  eggs. 

The  skilled  dairyman  can  obtain  from  his  milk,  success- 
ively, the  fat,  which  makes  butter;  the  casein,  as  a  curd 
which  will  ripen  into  cheese ;  and  the  milk  sugar  which  may 
be  bought  at  the  druggists  as  a  food  for  infants.  These  va- 
rious substances  properly  used  form  part  of  the  food  of  man. 
In  their  natural  condition  in  the  milk  they  serve  as  the 
iood  of  young  animals.  The  chemist  in  his  laboratory  cac 
tell  the  dairyman  how  much  butter,  cheese  or  milk  sugar  he 
can  expect  to  obtain  from  a  given  lot  of  milk,  and  its  coDse* 
•quent  value:  In  a  similar  manner  the  components  of  rough 
loods,  such  as  hay  and  grain,  have  been  divided  into  groups 
which  have  different  relative  feeding  values  and  the  different 
relative  proportions  of  which,  determine  in  a  large  measure 
the  feeding  value  of  the  food  in  which  they  occur  as  com- 
pared with  other  foods  of  a  similar  nature.  The  groups  into 
which  the  numerous  different  substances,  which  make  up 
a  food  are  divided,  are  very  similar  in  their  nature  to  those 
into  which  the  dairyman  divides  his  milk.  Their  names  and 
a  brief  description  of  each  are  given  below. 

Moisture. — All  substances  used  as  food  for  stock  con- 
tain considerable  proportions  of  water,  even  when  apparently 
dry.  The  absolute  amount  varies  with  the  condition  of  the 
weather,  the  nature  of  the  food,  the  length  of  time  after  bar- 
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vest,  etc.  In  hay  and  grain  it  may  vary  from  five  to  twenty- 
pounds  in  every  one-hundred,  and  even  more;  in  fresh  cut 
grass  or  other  plants,  from  seventy  to  ninety  pounds  in  every 
onerhundred.  In  some  States,  milk  containing  more  than* 
eighty-seven  pounds  of  water  in  every  hundred  would  be 
liable  to  be  condemned  as  skimmed  or  watered.  The  water 
is  determined  in  foods  that  the  absolute  amount  of  other 
matters  may  be  known. 

As  used  in  connection  with  fodder  analyses  the  termi 
dry  matter  refers  to  water-free  matter — matter  which  con- 
tains no  moisture  whatever.  Air-dry  matter  refers  to  mate- 
rial which, is  as  dry  as  it  will  become  in  ordinary  air.  Such 
matter  will  give  off  a  considerable  quantity  of  water  whei> 
heated  in  a  dry  air.  The  moisture  in  such  material  is 
determined  by  keeping  a  definite  quantity  of  the  substance 
at  the  temperature  of  boiling  water  and  passing  through  it  a 
stream  of  dry  hydrogen  until  it  will  lose  no  more  weight. 
The  loss  in  weight  is  the  amount  of  moisture  which  the 
substance  contained. 

Ash, — This  is  the  inorganic  solid  left  when  a  plant  is 
thoroughly  burned.  Many  of  the  elements  of  which  it  is 
composed,  are  as  essential  to  the  life  and  growth  of  the 
animal  as  of  the  plant,  but  as  nearly  all  foods  contain  an 
abundance  of  ash  material  as  compared  with  other  necessary 
nourishing  matter,  the  ash  is  not  generally  taken  into  account 
in  considering  the  food  value  of  a  substance. 

Crude  Fiber, — The  woody  matter  which  occurs  in  vary- 
ing  abundance  in  all  plants  falls  in  this  group.  It  occurs  iur 
small  quantities  even  in  soft  fruits  and  in  grains,  and  its  for- 
mation in  vegetables  gives  them  their  * 'stringy"  nature  as 
they  become  old.  The  material  classed  under  this  name  has 
generally  some  food  value.  In  some  instances  more  than, 
half  of  it  may  be  digested  by  the  animal.  Generally  speak' 
ing,  however,  the  greater  its  abundance  the  poorer  will  be 
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the  food.  It  increases  rapidly  with  the  age  of  the  plant  as 
may  be  seen  by  comparing  the  results  of  analysis  of  pea  vines 
^hown  in  a  table  in  the  latter  part  of  this  bulletin. 

Ether  Extract  is  the  material  which  will  dissolve  out  of 
a  food  by  continuously  washing  it  with  pure  ether  such  as 
surgeons  use  to  produce  insensibility  to  pain.  The  nature 
of  this  extract  depends  upon  the  material  being  analyzed. 
From  grains  or  seeds  it  is  nearly  pure  fat  or  oil,  while  from 
grasses,  pea  vines,  etc.,  it  contains  varying  quantities  of  color- 
ing matter  and  other  impurities  which  lessen  its  food  value. 
A  small  amount  of  fat  in  food  is  believed  to  aid  digestion. 
It  has  been  proved  beyond  doubt  that  the  fat  or  oil  in  plants 
is  not  the  only  source  from  which  animals  derive  the  fat  stored 
up  in  their  body.  The  body  is  able  to  construct  such  fat  from 
other  material  fed.  On  other  grounds  it  is  assumed  that 
each  pound  of  fat  as  it  occurs  in  the  food  of  animals  has  a 
nourishing  value  equal  to  two  and  two-tenth  pounds  of  such 
matters  as  starch  and  sugars. 

Crude  Protein, — This  name  is  given  to  a  group  of  sub- 
stances each  of  which  contains  nitrogen  as  one  of  the  essen- 
tial elements,  thus  distinguishing  it  from  the  substances  of  all 
the  other  grogps.  Many  of  the  substances  of  this  group  are 
very  similar  to  the  white  of  eggs,  the  so-called  albumen,  and 
are  therefore  called  albuminoids.  Some  of  the  substances  oi 
this  group  are  found  wherever  living  matter  is  found  and 
through  their  agency  the  parts  which  make  up  the  other 
groups  of  food  matter  are  produced.  As  constituents  of  food 
they  stand  apart  from  those  of  all  the  other  groups  as  is  brief- 
ly explained  under  the  head  of  Nutritive  Ratio.  Crude  pro- 
tein is  still  further  subdivided  into  two  smaller  groups:  The 
true  albuminoids  and  the  amides.  Of  these  the  latter  is  be- 
lieved to  have  somewhat  less  food  value  than  the  former  but 
their  true  relation  is  not  definitely  known  and  is  probably 
variable.     The  nitrogen  which  the  plant  contains  probably 


—  US- 
occupies  a  position  first  in  one  of  the  sub-groups  and  then  in 
the  other.  Ih  certain  experiments  with  peas,  to  be*  hereafter 
described,  the  proportion  of  amides  was  greatest  in  those 
parts  apparently  growing  most  rapidly :  namely,  in  the  young 
stems  and  in  the  young  pea  pods.  The  indications  are  that 
they  were  afterwards  converted  into  the  true  albuminoids, 
thus  appearing  as  a  step  in  the  construction  of  the  latter.  It 
is  also  probable  that  these  amides  were  originally  formed  from 
other  albuminoids  which  have  been  converted  into  this  form 
that  they  might  be  transferred  from  one  part  of  the  plant  to 
another. 

Nitrogen  Free  Extract, — In  the  analysis  of  foods  all  mat- 
ters not  included  under  the  proceeding  divisions  is  classed  as 
belonging  to  this  group.  It  is  therefore  composed  of  a  con- 
siderable number  of  different  products,  chief  among  which 
are  sugar,  starch  and  other  substances  which  are  more  or  less 
readily  converted  into  sugar  during  the  process  of  digestion. 
In  that  form  they  are  carried  by  the  blood  to  various  parts  of 
the  animal  body  and  used  for  its  nourishment. 

The  digestible  portions  of  food  are  those  which  are  ab- 
sorbed from  it  in  its  passage  through  the  stomach  and  intes- 
tines.    Numerous  experiments  have  been  made  to  determine 
the   proportions  of  the  different  ingredients  of  various  foods 
which  are  thus  absorbed.     The  average  results  for  each  food, 
of   the  most  reliable  of  these  experiments  is  taken  as  a  basis 
upon  which  the  digestible  portions  of  other  quantities  of  the 
same  kind  of  food  are  estimated.     To  illustrate:     In  experi- 
ments made  by  the  North  Carolina  Experiment  Station*  by 
feeding  pea  vine  hay  to  a  sheep   and  a  goat  the  average 
amount  of  different  groups  of  food  matter  digested  from  the 
hay  were  as  follows:     Of  each   lOO  parts  of  crude  protein, 
64.5  parts;   of  fat,  (ether  extract)  50  parts;   of  crude  fiber, 
42.9  parts;   of  nitrogen  free  extract,  70.7  parts;   and  of  the 
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entire  dry  matter,  59.2  parts  in  every  100.  From  these  results 
and  the  ataalyses  of  the  different  samples  of  pea  vine  hay  com- 
pared in  the  latter  part  of  this  bulletin  their  nutritive  ratios 
are  computed. 

Nutritive  Ratio. — It  has  been  found  that  when  those 
parts  of  the  crude  protein  which  are  digested  from  a  food 
hold  in  quantity  a  certain  relation  or  ratio  to  the  quantity  of 
other  digestible  matter  in  the  food,  ash  not  included,  better 
results  are  obtained  from  a  given  quantity  of  that  food  than 
when  the  relative  proportion  of  such  crude  protein  is  either 
greater  or  less.  Considering  the  digestible  protein  as  one 
part  the  simple  ratio  which  shows  the  corresponding  number 
of  parts  of  other  digestible  matter  is  called  the  Nutritive  Ratio, 
When  a  given  food  contains  the  different  ingredients  in  other 
than  the  desired  proportion  it  may  be  mixed  with  other  foods 
having  a  higher  or  lower  ratio  in  such  proportions  as  may  be 
required  to  give  the  desired  results.  There  is  not  space 
enough  here  to  explain  numerous  problems  which  arise  in  this 
connection.  Persons  desiring  to  become  acquainted  with 
them  may  do  so  by  consulting  Armesby's  Manual  of  Cattle 
Feeding. 

The  above  described  groups  of  food  matter  may  be  com- 
pared to  the  different  parts  of  milk  as  follows :  The  moisture 
corresponds  to  the  water  of  milk ;  ether  extract  to  the  but- 
ter fat ;  crude  protein  to  casein  and  other  matters  which  form 
the  curd  of  sour  milk;  nitrogen  free  extract  to  the  milk 
sugar;  ash  to  the  various  salts  always  dissolved  in  milk  and 
which  will  be  left  as  an  ash  upon  evaporating  it  to  dryness 
and  burning.  Crude  fiber  is  peculiarly  a  plant  product — 
the  woody  framework  of  the  plant.  Those  portions  of  it 
which  ar^  digested  by  the  animal  are  converted  into  sugar  in 
the  same  manner  as  starch  and  much  other  of  the  nitrogen 
free  extract. 

The  solid  matter  of  milk  is  for  the  most  part  digestible. 
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The  average  nutritive  ratio  of  cows  milk  is  about  one  part 
protein  to  four  parts  of  other  digestible  matter,  or  expressed 
in  the  form  of  a  ratio,  1:4. 

Analysis  of  Some  Different  Grades  of  Hay  from  the  Mem- 
phis Market. 

Though  the  analyses  of  stock  foods  have  for  many  pur- 
poses proved  of  much  value,  among  the  coarse  fodders  such 
as  hay,  the  amount  of  nutritive  matter  which  they  will  be 
shown  to  contain  upon  analysis,  frequently  has  little  connec- 
tion with  the  price  which  the  article  will  bring  in  the  markets. 
Below  are  given  the  results  of  analysis  of  several  different 
grades  of  hay  obtained  from  the  Memphis  market  together 
with  the  quoted  selling  price  of  those  grades  at  the  time  the 
samples  were  obtained. 

It  will  be  noticed  that  "  choice  timothy  hay,"  though 
one  grade  higher  than  '*  No.  1  timothy,"  contains  both  less 
fat  and  less  albuminoids,  or  protein,  and  would  consequently 
be  classed  as  less  nutritious.  The  latter  was  said  not  to 
grade  choice  because  of  its  having  a  brown  leaf.  So,  too, 
Arkansas '  prairie  does  not  appear  by  analysis  to  be  much 
inferior  to  choice  timothy,  and  yet,  those  who  have  had 
experience  in  feeding  the  two  have  no  question  as  to  its 
inferiority.  Horses  eat  it  with  less  relish  probably  because 
of  its  harsh  nature  and  of  a  disagreeable  flavor  which  is  indi- 
cated by  its  odor.  Its  nutrients  may  also  be  less  digestible. 
Clover  hay  while  acknowledged  by  many  to  be  a  stronger 
feed  than  timothy,  has  its  objections  as  a  feed  for  horses 
which  lessens  its  demand.  The  sample  of  pea  vine  hay  (or 
more  properly  straw,  for  the  peas  had  been  removed)  was 
analyzed  because  of  its  stemmy  nature  and  freeness  from 
leaves.  When  the  leaves  are  not  removed  it  shows  a  much 
better  analysis.  It  is  said  to  be  much  sought  after  in  Mem- 
phis as  a  food  for  cattle,  but  its  price  was  not  ascertained. 
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Hay  from  Memphis.:—  Table  .of  Analysis. 


Arkansas 
Prairie. 

Choice 
Timothy. 

Nr'i.^       Qover.      Pea  Vine 

Moisture 

Ash 

II. 20     1     10.35 
6.80             cJJo 

10,80          12.25           9.55 
6.05            7.90           6.15 

7.69         9.69         8-75 

2.57          2.60         1.55 

30.25        29.60       29.20 

42.64        39.96       44-80 

Crude  protein 

Ether    extract 

Crude   fiber  

Nitrogen,  free  extract 

5-34 
2.23 

29.97 
4446 

6.48 

2.27 

30.05 

45.04 

True  albuminoids 

Amides   

Market  price  per  ton 

100.00 

5.06 

.28 

$6.50 

100.00 

5.62 

.86 

$1300 

100.00    '  100.00      100.00 

6.81          8.42         6.31 

.88          1.27    ,     2.44 

„    $I2.<0      " 

The  figures  indicate  the  number  of  pounds  in  each  one  hundred. 

For  the  benefit  of  those  who  may  desire  to  become 
acquainted  with  the  points  upon  which  different  qualities  of 
hay  are  classified  in  the  city  markets  and  thus  produce  an 
article  suitable  to  command  the  highest  market  price,  the 
rules  adopted  by  the  Memphis  Merchants'  Exchange  for  the 
use  of  inspectors  in  grading  hay  are  given  below,  followed 
also  by  the  average  quoted  price  of  each  grade,  for  the 
months  named,  as  taken  from  the  Weekly  Price  Quotations 
of  Shanks,  Phillips  &  Co.,  Memphis,  Tenn.,  to  whom  I  am 
indebted  for  the  above  named  samples  of  hay  and  informa- 
tion bearing  on  this  point. 

Choice  Timothy  Hay. — Shall  be  pure  timothy,  sound, 
bright  color  and  well  cured. 

No,  I . — Shall  be  timothy,  and  not  more  than  one-fifth 
of  other  tame  grasses  (excepting  clover)  mixed,  good  color, 
well  cured  and  free  from  must. 

No,  2. — Shall  be  timothy,  and  not  more  than  one-third 
of  other  tame  grasses  (excepting  clover)  mixed,  well  cured 
and  free  from  must. 

Mixed  Hay, — Shall  consist  of  tame  grasses  (excepting 
clover)  mixed,  not  enough  timothy  for  No.  2,  well  cured 
and  free  from  must. 
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Choice  Clover  Mixed  Hay, — Shall  be  timothy  hay, 
sound,  with  a  bright  color,  and  shaU  contain  not  more  than 
one-eighth  clover. 

No,  J  Clover  Mixed  Hay, — Shall  consist  of  timothy  and 
not  more  than  one-fifth  clover  mixed,  good  color,  well  cured 
and  free  from  must. 

No.  2  Clover  Mixed  Hay. — Shall  consist  of  timothy  and 
not  more  than  one-third  clover  mixed,  well  cured  and  free 
from  must. 

Choice  Prairie  Hay. — Shall  be  upland  prairie  hay, 
bright  color,  sound  and  well  cured. 

No,  I  Prairie  Hay, — Shall  be  upland  and  midland 
prairie  hay,  bright  color,  sound  and  well  cured. 

No,  2  Prairie  Hay, — Shall  be.  upland  or  midland  and 
swale  or  slough  hay  mixed,  well  cured,  good  color  and  free 
from  must,  or  stained  upland  and  midland  hay,  sound  and^ 
free  from  must. 

All  damp,  musty  or  otherwise  unsound  hay  shall  grade 
•*No  Grade/' 

Wholesale  Prices  of  Ditferent  Grades  of  Hay  In  Memphis. 


Fancy  timothy  hay per  ton,  $13.50 

Choice  timothy  hay "     '*  13.00 

No.  2* timothy   hay **     **  11.50 

Choice  Kansas  prairie  hay "     "  9.00 

Choice  Arkansas  prairie  hay "    "  6.50 

German  millet, per  100  pounds,  0.65 


Average  for  January  and  February,  1893. 

Effect  on  Corn  of  the  Different  Methods  of  Securing  Fodder. 

In  the  fall  of  1892  an  effort  was  made  to  obtain  some 
information  as  to  the  possible  loss  of  corn  which  may  occur 
by  the  different  methods  of  securing  a  part  of  the  stalks  for 
fodder.  An  exact  acre  of  late  corn  was  secured  and  each  of 
every  fourth  hill  throughout  the  area  was  treated  in  one  of 
the  following  four  ways : 
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1.  Left  in  natural  condition. 

2.  Stalk  cut  and  shocked. 

3.  Leaves  stripped. 

4.  Topped  above  ear. 


13131 
24242 

3  I  3   I  3 
24242 


The  arrangement  adopted  is  shown  in  the  diagram  and 
is  such  as  would  hardly  fail  to  correct  any  irregularities  in 
soil.  The  effects  of  light  and  shade  would  hardly  be  great 
but  to  correct  it  as  far  as  possible  i  and  3  alternate  their  po- 
sitions with  reference  to  the  cut  hills. 

The  bottom  leaves  were  dying  and  the  corn  was  denting 
and  nearly  past  milk.  It  was  possibly  slightly  green  but 
could  not  be  left  longer  without  much  danger  of  loss  of  fod- 
der. There  is  not  greater  loss  of  grain  from  pulling  the 
fodder  than  in  two  years  of  quite  similar  experiments  at  the 
Georgia  Station.* 

In  the  following  table  are  given  the  number  of  pounds 
per  acre  of  thoroughly  air-dryed  and  cleaned  shelled  corn,  the 
loss  in  pounds  by  each  method  of  harvesting,  and  the  total 
number  of  bushels  of  fifty-six  pounds  each  produced : 


Method  of  Treatment. 


Left  natural 

Topped  above  ear 

Leaves  stripped 

Stalks  cut  and  shocked 


Pounds 
per  Acre. 


1 241 
1224 
1 102 
1075 


Poundx  Loss  I 
per  Acre,    i 


Bushels 
per  Acre. 


17 
138 
166 


22    1-7 

21    5-7 

19  5-7 
19  i-s 


The  nitrogen  was  determined  in  the  different  lots  of 
shelled  corn  and  is  shown  below  as  the  per  cent  in  the  thor- 
oughly dry  or  water-free  matter.  The  higher  percent  in  the 
stripped  and  cut  lots  is  a  characteristic  of  immature  develop- 
ment. 


Per  cent  total  nitrogen  

Per  cent   albuminoid  nit 


Stalk 
Natural. 


1,76 
1.76 


Stalk 
Topped. 


1. 81 
1.79 


Leaves 
PuUed. 


1.87 
1.82 


Stalk 
Cut. 


1.87 
1.80 


*Georgia  Bulletins  Nos.  xo  and  15. 
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In  the  table  of  fodders  which  follows  the  weights  per 
acre  have  been  so  computed  that  each  fodder  contains  eleven 
per  cent  of  water.  In  harvesting  the  ears  were  'Slip- 
shucked"  in  the  usual  way  and  the  weight  of  husks  given  is 
based  on  the  average  of  the  four  lots.  All  the  fodder  was 
fed  to  a  horse.  Each  feed  of  the  full  stalks  was  weighed  as 
were  also  the  butts  left  uneaten.  The  average  amount  left 
was  16.  S  per  cent  and  it  would  have  been  less  if  the  stalks  had 
been  fed  more  sparingly.  It  sometimes  contained  a  few 
leaves.  The  weight  given  is  based  upon  this  per  cent. 
Practically  none  of  the  tops  were  left  uneaten. 

The  high  feeding  value  of  the  pulled  fodder  is  indicated 
by  its  analysis.  The  proportion  of  both  ether  extract  and 
protein  is  more  than  in  the  tops  and  the  ether  extract  is  more 
than  twice  as  great  as  in  the  cut  fodder  while  the  crude  fiber 
is  very  low.  The  portion  of  the  cut  fodder  uneaten  contains 
a  half  more  ether  extract  and  nearly  the  same  amount  of 
protein  as  the  husks  but  a  much  higher  proportion  of  fiber. 
The  tops  contain  more  protein,  more  ether  extract  and  less 
fiber  than  the  cut  fodder. 


Weight  per  Acre  and  Composition  of  Corn  Fodders. 


Pounds  per  acre  each  with  1 1 
per  cent  moisture 

Composition  of  Dry  Matter. 

Ash 

Crude  protein 

Ether  extract 

Crude   fiber  

Nitrogen,  free  extract 

Total  nitrogen  

Albuminoid  nitrogen 

Amide   nitrogen 


Leaves. 

Tops. 

Whole 
Fodder. 

Uneaten 
Bulls. 

443 

438 

1776 

295 

10.76 
10.97 
2.80 
20.77 
54.70 

8.39 

7.77 

1.83 

26.20 

55.81 

6.35 

1-32 

3305 

51.71 

4.68 

3-40 

1.02 

40.32 

5058 

1.76 

1.58 

.18 

1.24 

1.05 

.19 

1.02 
.92 
.10 

•54 
.42 
.12 

Husks. 


236 


3-34 

3.18 

.70 

33-57 
59.21 

.51 
.49 
.02 
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SUMMARY. 

There  was  considerable  decrease  in  the  yield  of  the  grain 
-of  corn  both  by  pulling  the  leaves  and  by  cutting  the  entire 
stalk  but  a  greater  decrease  by  the  latter  method. 

In  topping  the  corn  there  was  but  little  loss  of  grain  and 
a  quantity  of  fodder  equal  to  that  from  the  stripped  portion 
was  obtained  though  it  was  of  poorer  quality.  It  was  how- 
ever more  easily  harvested  and  as  the  leaves  of  the  plant  be- 
gin dying  at  the  bottom  it  can  be  left  until  the  corn  is  nearer 
ripe  without  material  injury. 

'Changes  in  the  Composition  and  Yield  per  Acre  of  the  Cow- 
pea,  During  the  Period  from  Flowering  to  Maturity. 

In  the  summer  of  1891,  a  series  of  work  was  begun  for 
the  purpose  of  studying  the  Cowpea  (Vigna  Sinensis)  at 
different  stages  of  its  development.  The  plan  of  the  experi- 
ment was  to  cut  the  peas  at  different  dates  separated  by  six 
days  each  and  extending  from  the  time  the  peas  began  flow- 
ering till  they  were  ripe,  noting  the  total  weight  of  each 
harvest,  and  determining  the  composition  of  the  different 
parts,  including  the  nitrogen  in  the  roots. 

Whippoorwill  peas  were  sown  June  13th  with  a  common 
wheat  drill,  making  rows  about  nine  inches  apart.  When 
the  young  plants  were  about  three  inches  high,  they  were 
thinned  to  three  inches  in  the  row.  This  is  nearly  equiva- 
lent to  the  sowing  broadcast  of  five  and  one-half  pecks  of 
seed  per  acre.  After  hoeing  at  this  time  they  remained 
nearly  free  from  weeds  and  grass  throughout  the  summer. 

Seven  cuttings  were  made,  the  first  being  August  7th, 
the  last,  September  14th.  At  each  cutting  three  plots  of 
one  one-thousandth  acre  each  were  taken,  one  from  each  end 
and  the  other  from  the  center  of  the  area  selected.  The 
shape  of  the  plot  was  a  rectangle,  3x14^  feet,  and  it  was  so 
Jtaken  that  the  drill  rows  run  across  the  short  direction,  thus 
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correcting  as  far  as  possible  the  irregularities  at  the  edge.  Ii> 
the  weights  given,  those  of  the  last  two  cuttings  are  each  the 
average  of  two  plots  only  because  of  great  irregularity  in  the 
growth  of  the  third,  noted  at  the  time  of  cutting.  After 
carefully  air-drying  in  the  laboratory  the  peas  were  separated 
from  the  straw  and  each  part  analyzed  separately. 

At  the  time  of  the  last  cutting,  another  plot  containing 
three  one-thousandths  of  an  acre  was  cut,  separated  into  four 
parts,  stems,  leaves,  pods  and  peas,  and  each  part  analyzed 
separately.  These  peas  had  been  thinned  to  nine  inches  in 
the  drill  row.  They  matured  somewhat  quicker  than  those 
thinned  to  three  inches  and  were  over  ripe  when  gathered, 
so  that  a  larger  proportion  of  the  leaves  had  fallen.  The' 
vines  also  seemed  to  run  somewhat  less  than  those  left 
thicker. 

At  the  time  of  each  cutting,  roots  were  taken  from  each 
plot  to  a  depth  of  three  feet.  The  area  used  for  the  purpose 
was  exactly  two  feet  square.  The  soil  is  somewhat  heavy 
sandy  loam  with  sandstone  subsoil.  The  earth  was  washed 
from  the  roots  upon  a  sieve  immersed  in  water,  and  all  foreiga 
organic  matter  occurring  in  the  soil  was  removed  as  thor- 
oughly as  possible.  Though  this  did  not  give  entirely  satis- 
factory results,  it  is  believed  that  the  data  thus  obtained  are 
comparable  and  not  without  value. 

In  the  nature  of  its  growth  the  cowpea  is  greatly  influ- 
enced by  soil,  thickness  of  planting,  seasons  and  other  con-^ 
ditions  not  known.  It  differs  from  the  grain  crops  in  that 
the  time  of  blossoming  and  consequent  production  of  fruit 
extends  over  several  weeks.  At  no  period  except  when 
completely  ripe,  will  the  peas  be  all  at  the  same  stage  of  ma- 
turity. So,  too,  the  large  leaves  drop  rapidly  during  the 
latter  period  of  growth,  which  influences  greatly  the  weight 
and  composition  of  the  straw.  Notwithstanding  that  great 
care  was  taken  to  secure  a  growth  which  should  be  uniform- 
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for  all  the  plots,  the  growth  was  not  entirely  uniform,  and  it 
is  probable  that  the  difference  in  time  between  the  different 
cuttings  does  not  always  indicate  a  corresponding  difference 
in  the  maturity  of  the  plants.     For  these  and   other  reasons 
the    data  set  forth  in  the  tables  which   follow,  marking  the 
conditions  of  the  different    cuttings,  can  be  considered  only 
as  indicating  the  general  principles  or  laws  which  govern  the 
relative  increase  and  decrease  of  the  different  groups  of  food 
matters.     They  cannot  be  considered  as  accurately  indicating 
the  rapidity  of  the  change,  or,  assuming  that   they   could, 
such   rate  would  not  agree  with  that  of  other  conditions  of 
growth.     Where  comparable,  however,   with   common  ex- 
perience and  with  data  obtained  from  experiments   on  other 
plants,  the  results  obtained  agree  so  closely  as  to  the  nature 
of  the  changes  as  to  warrant  their  use  as  illustrations  and  as  a 
basis  for  drawing  of  such  new  conclusions  as  may  be  indicated. 
In  Table  A  are  shown  the  dates  of  cutting;  the  number 
of  pounds  of  water  in  each  one-hundred  parts  of  green  matter 
harvested;   the  total  weight  of  cured  hay,  and  the  number  of 
pounds  of  peas  in  each  one-hundred  of  hay. 


Table  A. 


No.  of 
Cuttings. 

♦Dates  of  Cuttings. 

Per  Cent  Water 

in 
Green  Matter. 

Pounds  Total 
Dry  Matter 
Harvested. 

Per  Cent  of 
Hulled  Peas  io 
the  Dry  Hay. 

I 

August  yth.         

83.4 
82.1 
84.0 
81.8 
78.3 

11:1 

IJ67 
1874 
2II8 

2747 
2403 

Blossoms. 

2 

'»        14th 

3 

4 

"        20th 

4.6 

«<        26th 

9.9 
25.2 
27.0 
370 

September  2d 

"     .     8th 

7 

<«          I4th    

*  The  condition  of  the  weather  throughout   the  period  of  growth  is  shown  in  Table  for  1891 
at  end  of  this  Bulletin. 

Composition  of  the  Dry  Matter. 
Composition  of  the  Dry  Matter, — In  Table  B  is  shown  the 
number  of  pounds  of  the  different  ingredients  in  each  one- 
hundred  pounds  of  the  straw.    For  comparison  with  them- 
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■selves  and  other  analyses  the  results  are  computed  on  matter 
free  from  moisture.  The  composition  of  the  peas  and  of  the 
•different  parts  of  the  plants  on  the  large  plot  are  shown  in 
like  manner  in  Table  C. 

/;/  the  straw  the  ash  and  crude  protein  decrease  steadily 
from  beginning  to  end.  The  ether  extract  increases  to  the 
fourth  and  fifth  cuttings  then  decreases.  The  crude  fiber 
shows,  with  slight  exception,  a  continuous  increase.  The 
nitrogen  free  extract  diminishes  to  the  third  cutting  then 
rapidly  increases.  The  falling  6ff  noted  in  this  ingredient  is 
somewhat  exceptional  but  is  accompanied  by  a  corresponding 
increase  of  crude  fiber  which  in  its  chemical  nature  is  quite 
•  similar.  Since  the  crude  protein  is  estimated  by  multiplying 
the  total  nitrogen  by  6J^  the  total  nitrogen  found  shows  a 
decrease  directly  proportional  to  that  of  the  protein.  The 
amounts  of  phosphoric  acid  and  potash  in  the  straw  are 
•quite  irregular. 

In  the  peas  the  crude  protein  differs  little  in  the  last  three 
cuttings  but  is  higher  in  the  first  two  which  produced  them ; 
the  ash  gradually   decreases.     The  ether   extract  shows   a 
•continuous  and  marked  increase  till  maturity,  as  is  for  the 
most  part  the  case  with  the  nitrogen  free  extract.     The  per 
cent  of  crude  fiber  shows  a  gradual  decrease ;   in  this  respect 
it  differs  from  the  results  shown  in  most  other  series  of  analy- 
ses of  ripening  plants.  .   This  exception  is  probably  due  to 
the  fact  that  the  fiber  occurs  mainly  in  the  skin  of  the  pea 
-which  is  less  in  proportion  to  the  total  weight  as  the  pea 
increases    in   size.     The   phosphoric  acid  is  practically  the 
3ame  in  the  last  three  cuttings,  but  the  potash  shows  a  con- 
tinuous decrease  in  per  cent  from  beginning  to  end. 

In  the  parts  of  the  plants  from  the  large  plot  the  differ- 
ences in  the  per  cents  of  the  different  ingredients  are  very 
marked.  The  high  proportion  of  ash  and  especially  ether 
extracts  in  the  leaves  are  to  be  noted.     There  is  also  a  large 
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proportion  of  crude  protein  in  the  leaves  but  less  than  in  the 
peas,  while  the  hulls  and  stems  contain  little  protein  and  very 
large  proportions  of  crude  fiber.  The  nitrogen  free  extract 
is  most  abundant  in  the  peas.  The  potash  is  most  abundant 
in  the  stems  but  neither  the  hulls  or  stems  contain  much 
phosphoric  acid. 

Table  B. 

COMPOSITION  OF  DRY  MATTER  OF  COWPEA  VINES— PARTS  IN 
EACH  ONE  HUNDRED. 


Number  of  Cutting'.  j  No.  z.  I  No.  a. 


No.  3. 


No.  4.  I  No.  5. 


No.  6.  I  No.  7. 


Ash  ;  12.05 

Crude  protein I  19.29  1 

Ether  extract 2.43  \ 

24.93 
41.30  , 


Crude  fiber 

Nitrogen,  free    extract.. 


11.25 
17.64 
2.56 
29.15 
39.40 


Total   nitrogen 3.09  |    2.82 

Albuminoid    nitrogen 2.33  >    2.12 


Phosphoric   acid  . 
Potash 


.50  !       .42 
1.981     1.78 


11.20 

17.44 
2.58 

3^-36 
37-42 

2.79 
2.06 

•49 
2.03 


8.76 

15.50 

2.77 

31-13 
41.84 

2.48 
1.94 

•33 
1.84 


7.85 

11.44 

2.77 

3384 
44.10 

1.83 

1.37 ! 

•41 
1.94 


7.75 

10.97 

2.72 

33-90 
44.66 

*-75 
1.32 

■32 
1-75 


6.87 

10.35 
2.47 

34.  H  ' 
46.17 

1.65 
1.22 

.33 
1.89 


Table  C. 

COMPOSITION  OF  DRY  MATl'ER   OF   COWPEAS  AND    PARTS  OF 
COWPEA    PLANTS. 


No.   3. 1  No.   4.  No.   5. 1  No.   6.1  No.   7 


Ash 

Crude   protein 

Ether   extract 

Crude   fiber 

Nitrogen,  free  extract 


Peas  cut  at  Different  Dates. 


4. 21 1    4.07!    3.53I     3.43      3. 


32.30,28.88 

1.09 

6.78 
55.62 


113 

6.22 

59.70 


Total   nitrogen 5. 17!  4.62 

Albuminoid    nitrogen     4.45  4.19 

1.30  1. 13 

2.12i  1.96 


Phosphoric     acid- 
Potash 


25.16  26.16,  26, 
1.25     1.311    I 

5-77    5-49,    5 
63.29  63.61  63, 

4.18    4.1S 
3.93    3.88 


.20 


•91, 
1.671 


.91. 
1.61, 


Parts  of  Cowpca  Plants. 


Peas.    Hulls. ;  Stems.'  Leaves 


3.46     3.28I    6.351  11.65 
25.71     4.60!    6.87   18.40 

1.45'  .511  -98  7-85 
38  5-34,46.51  43-13' 16.00 
46  64.04,45.10  42.67*46.12 


4.  II 


4 

3-991  3-92 

■93  -74 

1.52  1.52 


.73 

•73, 

I 

•15, 

•87; 


1. 10 
.80 

.16 
1-77 


2.94 
2.2S 

.40 
1. 16 


Weights  per  Acre  at  the  Different  Cuttings. 
For  the  purpose  of  comparing  the  weights  per  acre,  the 
results  were  all  computed  in  such  a  manner  that   each    one- 
hundred  parts   of  straw  should  contain  eleven  parts  of  water 
and  each  one-hundred  of  peas,  twelve  parts,  these  being   the 
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average  amounts  found  upon  analysis.  The  parts  of  the 
large  plot  are  also  computed  to  contain  twelve  parts  water. 
The  results  for  the  parts  separately  are  shown  in  Tables  D 
and  E,  and  for  the  complete  hay  in  Table  F. 

In  the  straw  the  total  weight  was  greatest  in  the  fourth 
cutting,  and  there  is  a  very  marked  falling  off  in  the  seventh. 
The  same  is  true  of  most  of  the  ingredients,  though  the  ash 
and  amides  were  greatest  in  the  third  cutting.  The  fdlling 
off  in  ash  and  in  protein  is  more  rapid  than  the  falling  off  in 
total  dry  matter,  which  is  a  point  of  significance. 

In  the  peas  the  total  weight  per  acre  increases  through- 
out, as  does  all  the  leading  food  groups  including  fiber,  the 
per  cent  of  which  latter  diminished  as  the  peas  matured. 
The  amides  are  slightly  irregular. 

/;/  the  total  matter  in  peas  and  straw,  the  greatest  weight 
was  in  the  sixth  cutting.  There  is  a  falling  off  in  the  seventh 
cutting  in  total  weight  and  in  all  parts.  As  in  the  straw,  the 
ash  and  amides  are  highest  in  the  third  cutting,  and  the  pro- 
tein and  ether  extract  in  the  fourth,  though  the  falling  off  to 
the  next  is  not  great.  The  large  and  continuous  increase  of 
nitrogen  free  extract  and  the  corresponding  increase  of  fiber 
up  to  the  sixth  cutting  are  to  be  noted. 

Table  D. 

POUNDS  OF  FOOD   MATTERS  PER  ACRE  IN  ♦AIR-DRY  COVVPEA 

VINES. 


Number  of  Cutting. 


No.  X. 


No.  2.      No.  3.  I  No.  4. 


No.  5. 


No.  6.  !  No.  7. 


Water  i93'7 

Ash  I  188.^ 

Crude  protein 302.3 

Ether  extract  338.1 

Crude    fiber 390«7 

Nitrogen,  free    extract 647.3- 


231.61 

210.8I 

330.6! 

48,0, 

546.4 
738.6 


I 
249-71 
226.31 

352-3| 
52.1, 

633.6: 
756-0' 


281.0 
199.3 

707.9 
951-5 


248.4 
157.8 
229.9 
56.71 
680.1 
886.2 


247-8' 
155.4I 
220.01 
54-5 
679-8 
895.5 


1 90. 1 

105.7 

159.2 

38.0 

525-0 
710.0 


Total   vines 1  1761.0;  2106.0  2270.0  2555.0 


True    albuminoids '    227.9'    248.7I    260.1 


2258.0I  2253.0  1728.0 

172.1     165. 4I    117. 7 
57-8|     54.6J 41J 

*Xhcsc  results  have  been  so  computed  that  each  Tot  of  vines  contains  eleven  pounds  of  water 
in  each  one  hundred  pounds  of  vines — this  being  the  average  found.  The  term  air-dry  indicates 
that  the  material  is  as  dry  as  it  will  ordinarily  Income  in  the  open  air. 


Amides  74.4      81. 9|      92.2 


276.0 
76.5 
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Table  £. 

POUNDS  OF  FOOD  MATTERS  PER  ACRE  IN  AIR-DRY  PEAS  AND 
PARTS  OF  COWPEA    PLANTS. 


Peas  cut  at  Different  Dates. 

Parts  of  Cowpea  Plants. 

No.   3. 

No.  4.  No.  5.1  No.  6. 

No.  7. 

Peas. 

Hulls. !  Stems.  Leases 

Water 

Ash 

133 
4-1 

31.6 
I.I 
66 

54.3 

III.O 

27.2 

4-4 

34.1  92.5!  lOI. 2 

10.2  24.0     2K.K 

II7.9 
20.  c 

81.6 
20.7 

153.9 

8.7 

32.0 

3»3'2 

680.0 

146.6 
7.3 

30.2!    59.7^    1 1.6 

7.3     27.8        9.9 

10.2     30.0      15.6 

I.I        4.3'       6.7 

I024>    188.8       13.6 

99.8    186.8      39.3 

Crude  protein  

Ether  extract 

Crude  fiber  

aw.*         M.»f   V         —J.J               ^-j 
72.3      177.5      194.21227.1 

2.8       8.5       9.71    12.8 

15.6;  39.1  40.7I  46.5 

149.4  429.4,  47^.2;  548.6 

Nitrogen,  free  extract 

Total  per  acre 

True   albuminoids 

Amides...? 

284.4  771.0843.5,982.4 
65.6   166.9!  180.0  215.6 

6.7|    io.4|    14.2     11.5 

25I.5H97.4      96.6 
10.2      21.9       18.I 

1     8-'i      3-5 

Computed  10  xa  per  cent  moisture ;  the  average  found  in  the  peas. 

Table  F. 

TOTAL  AIR-DRY  MATTER  PER  ACRE,  VINES  AND  PEAS. 


Water 

Ash 

Crude    protein.. 
Ether   extract  .. 

Crude  fiber 

Nitrogen, 

free  extract- 
Total  harvest  .. 


Albuminoids  , 
Amides 


No.  I. 


193.7 
183.9 
302.3 
38.1 
390.7 

647.3 


No.  3. 


231.6 
210.8 
330.6 
480 
546-4 

738.6 


No.  3. 


263.0 
230.4 
382.9 
53.2 
640.2! 


No.  4. 


No.  s. 


315.2; 
209.5 

424.7 
65. 7I 

723.51 


340.9 
181. 7 
407.4 
65.2 
7192 


No.  6.      No.  7. 


S10.3  IIOO.9J  1315.6 


1761.O  2106.0 

227.9I    248.7 
74.41      81.9 


2381.0 
287.3 


2839.4  3029.0 


349.0 
180.8; 
414.2' 

643 
720.5 

1367-7 


3096.5 


.     341.3!    3390    345-4 
96.61      83.4I     68.4      68.8 


308.0 

135 

386.3 

50.8 

571.6 

1258.6 


2710.4 

333-3 
53.0 


^^^ 


183U) 
65.7 

209.7 
2aS 

337-3 
709.3 


"5255 

190.S 
1S.9 


*Peas  on  this  plot  were  one- third  as  thick  in  row  as  on  the  other  plots. 

Nutritive  Ratio  of  Pea  Hay. 

The  relative  feeding  values  of  the  same  weights  of  pro- 
duce at  the  different  cuttings  may  be  roughly  expressed  by 
means  of  the  nutritive  ratio.  The  proportion  of  digestible 
matter  is  based  upon  the  results  of  experiments  made  at  the 
North  Carolina  Experiment  Station  upon  cowpea  hay,  cut 
when  the  peas  were  well  formed  but  not  ripened.  Though 
not  strictly  applicable  to  all  the  conditions  where  used  they 
are  the  most  reliable  data  obtainable.  In  the  straw  the  pro- 
portion of  protein  in  the  first  cutting  is  more  than  twice  what 
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it  is  in  the  last,  while  in  the  hay  or  whole  produce  the  propor- 
tion of  protein  does  not  diminish  nearly  so  rapidly  because  of 
the  large  amount  in  the  peas. 

Nutritive  Ratio  of  Pea  Straw  and  Pea  Hay. 

No.  of  Cutting 1234567 

Straw 3.4       3,8      3.8      4.6      6.6      6.9      7.J 

Hay 3.4       3.8      3.7      4.2      5.0      5.0      4.8 

The  figures  in  the  tabie  show  the  number  of  parts  of  other  digestible  food  matters  (ash  not 
included)  to  one  of  protein. 

Cowpea  hay  at  the  time  of  the  greatest  yield,  which  is 
when  the  majority  of  the  pods  are  formed  but  not  ripe,  gives 
a  good  strong  food  suitable  for  milch  cows  arid  working  ani- 
mals, as  may  be  seen  by  the  nutritive  ratios  of  the  fifth  and 
sixth  cuttings. 

According  to  the  best  data  at  hand  the  ingredients  of  the 
peas  are  much  more  digestible  than  the  corresponding  ones 
of  the  straw.  The  nutritive  ratio  of  the  fully  ripened  pea  is 
about  1:3.  It  thus  has  a  proportion  -of  digestible  protein 
three  times  as  great  as  Indian  corn,  the  nutritive  ratio  of 
which  is  about  1:9.  It  is  highly  probable  that  the  two  may 
be  ground  together  and  fed  with  better  results  than  would  be 
obtained  by  feeding  either  alone. 

Some  Further  Data  Upon  the  Growth  of  the  Cowpea. 

The  results  from  the  collecting  of  the  roots  in  the  fore- 
going experiment  being  unsatisfactory  the  following  series 
of  work  was  begun  with  the  hope  of  obtaining  more  accu- 
rate and  minute  information  concerning  the  growth  of  the  pea 
plants  and  especially  the  roots. 

A  pit  was  dug  in  the  ground  four  feet  deep.  The  bot- 
tom was  clay,  so  hard  that  it  was  necessary  to  remove  it  with 
a  pick.  A  four  inch  tile  drain  was  laid  in  the  bottom  of  the 
pit.  Thirty  boxes  were  made  by  sawing  twelve  inch,  boards 
into  lengths  of  four  feet  each,  and  nailing  together  so  as  to 
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give  a  soil  area  when  filled  of  10x12  inches.  They  were 
left  open  at  both  ends  and  set  upright  in  the  pit  in  three  rows 
of  ten  boxes  each.  Dirt  was  then  filled  around  the  outside 
and  a  thin  layer  of  clay  tamped  into  the  bottom  of  each. 
Each  was  then  filled  with  the  mixed  and  sifted  surface  soil 
of  the  surrounding  land  which  was  a  clay  loam.  No  better 
soil  for  the  purpose  was  at  hand.  The  soil  was  well  rammed 
during  the  filling  and  an  effort  was  made  to  fill  all  alike. 
After  being  settled  by  a  rainfall  they  were  refilled  and  the 
soil  then  settled  but  little  more  during  the  summer.  The 
soil  was  planted  with  whippoorwill  peas,  July  6,  1892,  and 
three  plants  allowed  to  grow  in  each  box.  The  soil  about 
the  boxes  was  free  from  vegetation. 

A  short  row  of  three  boxes  was  taken  up  on  each  day 
of  harvesting.  The  second  series  of  boxes  was  not  taken  up 
but  was  moved  beside  those  remaining  after  each  gathering 
For  the  first  three  dates  the  soil  was  washed  from  the  root? 
as  in  the  field  during  the  previous  year.  This  being  again 
unsatisfactory,  only  the  roots  large  enough  to  be  picked  from 
the  soil  with  forceps  and  fingers  were  taken  from  the  remain- 
ing boxes.  The  falling  material  was  collected  through  the 
summer  and  weighed  for  each  box  separately.  Those  of 
each  series  were  then  mixed  and  the  nitrogen  determined. 

While  the  material  harvested  was  still  green  it  was  sep- 
arated into  parts,  and  the  parts  for  each  series  of  hexes  were 
mixed,  dried  and  prepared  for  analysis.  All  possible  care 
was  taken  to  check  the  work  throughout.  The  result> 
obtained  are  embodied  in  a  series  of  tables  and  their  expla- 
nations, which  follow. 

The  weights  in  the  tables  having  no  further  purpose 
than  for  comparison  with  one  another  are  given  as  obtained, 
in  grams.  The  basis  taken  for  comparison  is  one  box,  the 
average  of  the  three  taken  at  each  date.  The  weights  given 
in  all  tables  except  that  for  the   entire  plant   are  of  the  dry 
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{water-free)  matter  and  total  nitrogen  only.  In  the  last  two 
columns  of  each  of  these  tables  are  given  the  number  of  parts 
of  the  total  and  of  the  albuminoid  nitrogen  in  each  one-hun^ 
dred  parts  of  the  dry  matter.  In  the  table  for  the  entire 
plants  the  weights  of  the  albuminoid  and  the  amide  nitrogen 
are  substituted  for  these  per  cents. 

The  plants  of  the  ninth  cutting  were  in  the  end  boxes 
and  made  a  more  vigorous  growth  than  did  the  others,  and 
the  results  cannot  in  many  respects  be  compared  with  those 
from  the  others.  In  all  the  other  series  the  plants  of  the 
inside  box  made  less  growth  than  those  of  the  two  outside 
boxes,  but  that  does  not  destroy  the  accuracy  of  the 
comparison.  The  following  points  are  shown  in  the  tables  as 
the  results  of  the  experiment,  attention  having  already  been 
called  to  the  exceptional  growth  of  the  plants  of  the  last 
cutting  they  will,  for  the  most  part,  be  ignored  throughout 
the  discussion. 

THE  RESULTS. 

There  is  a  decrease  in  the  per  cent  of  nitrogen  from  be- 
ginning to  end  in  all  parts  except  the  fallen  material.  In 
this  the  nitrogen  content  is  irregular  for  the  different  series 
but  it  does  not  differ  greatly.  The  greatest  total  weight  of 
the  nitrogen  in  the  leaves  was  at  the  time  of*  the  third  cut- 
ting, and  the  diminution  is  more  rapid  than  that  of  the  total 
dry  matter,  which  was  also  great  from  this  time  on.  This 
diminution  is  not  entirely  due  to  the  falling  of  the  leaves  as 
is  apparant  when  the  leaves  and  fallen  matter  are  taken  to- 
gether. The  latter  was  collected  too  soon  after  falling  to 
admit  of  much  decay. 

With  the  exception  of  the  fifth  cutting  the  weight  of  dry 
matter  in  the  stem  increases  slightly  to  the  end,  but  the  weight 
of  the  nitrogen  in  them  decreases  from  the  fourth  cutting. 

With  the  peas  and  pods  together  there  is  an  increase  in 
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the  weight  of  both  nitrogen  and  total  dry  matter  and  a  more 
rapid  increase  in  the  peas  alone.  The  younger  pods  neces- 
sarily contained  many  small  peas. 

There  is  an  increase  in  the  weight  of  the  fallen  matter 
from  cutting'  to  cutting  as  well  as  in  the  weight  of  the  total 
nitrogen  contained  in  it.  This  is  also  true  in  the  main,  in  the 
per  cent  of  the  fallen  in  the  total  dry  matter  produced  above 
ground  up  to  the  time  of  each  cutting.  The  per  cent  is  much 
higher  in  the  last  cutting — a  fact  which  is  apparently  not  de- 
pendent upon  the  excessive  growth  of  the  plants.  The  ex- 
ception at  the  time  of  the  sixth  cutting  may  be  explained  by 
a  drouth  which  occurred  at  that  time. 

The  method  of  taking  rools  did  not  secure  the  finer  fresh- 
ly formed  rootlets.     In  those  parts  secured  there  is  a  marked 
and  steady  decrease  in  both  total  dry  matter  and  total  nitro- 
gen after  the  fifth  cutting.     This  decrease  is  too  regular  to 
be  considered  purely  accidental.     It  is  also  strictly  in  accord- 
ance with  the  diminution  in  dry  matter  and  nitrogen  found 
in  the  leaves  and  in  the  total  nitrogen  found  in  the  stems,  and 
is  in  agreement  with  the  indications  from  the  roots  taken  in 
the  field  experiment  of  the  preceding  year.     It  is  also  in  ac- 
cordance with  what  common  observation  teaches  us  occurs  in 
the  fleshy  roots  of  such  plants  as  beets  and  turnips  when  they 
put  forth  stalks    and  produce  seed.      It  is  possible  that  a 
portion  of  this  matter  may  be  used  for  the  formation  of  young 
rootlets.    Admitting  that,  there  is  still  indication  that  a  por- 
tion of  the  nitrogen  stored  up  in  the  roots  during  the  early 
stages  of  plant  growth  is  transferred  above  ground   for  use 
during  seed  formation.     That  such  transfer  takes  place  from 
the  leaves  and  stems  and  later  from  the  pods  to  the  peas  is 
clearly  shown. 

When  considering  the  weight  of  the  Mai  dry  matter  pro- 
duced up  to  the  time  of  each  cutting,  including  the  fallen 
matter  and  roots,  a  continuous  increase  is  found  throughout 
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except  for  a  slight  falling  off  in  the  eighth  cutting.     The  same 
is  true  of  the  total  and  the  albuminoid  nitrogen. 

The  total  weight  of  the  amide  nitrogen  was  greatest  at 
the  time  of  the  fifth  cutting,  and  there  is  a  decrease  on  from 
there  to   the   eighth  cutting.     In  the  field  experiment  the 
greatest  weight  of  amides  and  consequently  of  amide  nitrogen 
was  shown  to  occur  in  the  third  cutting,  which  corresponds 
in  the  stage  of  development  of  the  plant  with  the  fifth  cutting 
in  the  box  experiments,  namely,  the  beginning  of  the  forma- 
tion of  peas.     The  proportion  of  amide  nitrogen  to  total  ni- 
trogen varies  throughout  the  growth  of  the  plant  but  is  great- 
est in  the  young  stems  and  leaf  stems  in  which  the  proportion 
diminished  as  the  stems  grew  older.     It  is  probably  the  form 
in  which  the  albuminoids  are  transferred  from  one  part  of  the 
plant  to  another.     As  the  plants  -advance  towards  maturity 
the    amides  are  converted    into  albuminoids  which  have   a 
higher  feeding  value.     There  is  consequently  a  gain  from  this 
fact  as  well  as  from  the  increase  of  total  dry  matter  by  leav- 
ingf  the  plants  to  become  more  mature  before  cutting  for  hay. 

TIME  OF  HARVESTING. 


Xo. 

♦Date  of  Harvest. 

1                                      Stage  of  Growth. 

I 
2 

3 

4 

August 
(< 

September 

ii 

7 

19- 

I 

14 

.  !  Vines  beginning  to  run. 

.. '  Vigorous  growth.     Many  runners. 

..  1  Plants  beginning  to  bloom. 

..  1  Some  well  formed  pods. 

7 
8 

9 

October 
•i 

26 

3 

lO 

17 

25 

..    Some  peas  large  enough  to  separate  from  puds. 
..i  Nearly  all  plants  ceased  blooming. 
.  1  Many  pods  ripened. 
..|  Several  pods  still  green. 

Pods  nearly  all  ripened.      Some  vines  growing 
vigorously.     One  dead. 

«  Xbe  date  of  planting  was  July  6,  xSga. 
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LEAVES,  INCLUDING 

LEAF  STEMS. 

No. 

Grams 
Dry  Matter. 

Grains 
Total  Nitrogen. 

Per  Cent  Nitrogen  in  Diy  Matter. 

Total. 

Albumiaoid. 

I 

7.863 

.440 

5.60 

*-ll 

2 

15.905 

.784 

4.91 

3.68 

3 

40.679 

1.644 

4.04 

2.89 

4 

44.960 

i.68r 

3.74 

.2.96 

5 

33.681 

1.034 

3-07 

2.48 

6 

24.620 

.670 

2.72 

2.10 

7 

24.441 

.594 

2.43 

2.06 

8 
9 

21.023 
24.895 

.542 
-715 

2.04 
2.30 

LEAVES  AND  FALLEN  MATTER. 


No. 

Grams 
Dry  Matter. 

Grams 
Total  Nitrogen. 

Grams 

Albuminoid 

Nitrogen. 

Giatos 
Amide  Nitnge- 

3 
4 

1 

7 
8 

43-179 
54.510 
50.231 
46.830 
46.811 
44-413 

1. 701 

1.894 
1.444 

1. 178 
1. 132 
1.096 

I.217 

1.479 

1. 130 

.891 

.912 

.864 

.484 
.415 

.287 
.230 
.232 

STEMS  INCLUDING  FRUIT  STEMS. 

No. 

Grams 

Grams 

Per  Cent  Nitrogen  in  Dry  Mattel. 

Dry  Matter. 

Total  Nitrogen. 

Total. 

Albuminoid. 

I 

2.707 

.083 

3.07 

1.84 

2 

7.550 

.215 

2.91 

1-57 

3 

24.178 

.423 

1.75 

1.27 

4 

41.150 

.687 

1.67 

123 

5 

46.626 

.601 

1.29 

.77 

^ 

39.340 

.421 

1.07 

•72 

7 

40.543 

.365 

.90 

.65 

8 

41- 546 

■399 

.96 

.69 

9 

44.294 

.408 

.92 

.66 

"'?/!'/, 


Cut 


^Un 


'^k 


HARVEST  FROM  ABOVE  GROUND  ON  EACH  DAY  OF  CUTTING. 


'f^ 


No. 

Grams 

Grams 

Per  Cent  Nitrogen  in  Dry  Matter. 

Dry  Matter. 

Total  Nitrogen. 

Total. 

1        Albuminoid. 

I 

10.570 

.523 

4-95 

3.97 

2 

23-455 

.996 

4.25 

299 

3 

64.857 

2.067 

3.19 

2.29 

4 

89.110 

2.514 

2.82 

'              2.17 

5 

100.512 

2.347 

2.33 

.1              1.77 

6 

100.150 

2.426 

2.42 

2.02 

7 

108.034 

2.461 

2.28 

2.04 

8 

106.549 

2.455 
3.438 

2.30 

1-95 

9 

134.729 

2.55 

2.2. 

PODS  AND  ALL  PEAS. 


No.  j 

Grams 
Dry  Matter. 

Grams 
Total  Nitrogen. 

Per  Cent  Nitrogen  in  Dry  Matter. 

Total. 

Albuminoid. 

4    1 

3.000 

.146 

4.89 

3-34 

5    1 

20.205 

.712 

3.52 

2.90 

6    ' 

36.190 

1.335 

3.69 

3.37 

7    1 

44.050 
43980 

1.502 

3.50 

3-35 

8 

I.514 

3-44 

3" 

9 

65.540 

2.315 

3.53 

3.25 

PEAS  LARGE  ENOUGH  TO  SEPARATE  FROM  PODS. 


No. 

Grams 
Dry  Matter. 

Grams 
Total  Nitrogen. 

Per  Cent  Nitrogen  in  Dry  Matter. 

Total. 

Albuminoid. 

1 

^9 

9.300 
24.660 
31.720 
32.140 
50.810 

.455 
1. 158 
1.390 
1.400 
2. 181 

4.90 

4.35 
4.19 

4.40 
4.44 
4.13 
4.04 

3-95 

136- 


ROOTS  LARGE  ENOUGH  TO  PICK  FROM  SOIL. 


No. 

Grams 
Dry  Matter. 

Grams 
Total  Nitrogen. 

Per  Cent  Nitrogen  in  Dry  Matter. 

Total. 

Albuminoid. 

I 

♦ 

2.49 
231 
2.21 
2.04 
1.78 
I.5I 

1.43 
1. 41 
1.67 

2.27 
1.76 
I  91 
1.70 
1.48 
1.20 
1.14 
1. 17 
1.30 

2 

3 
4 

1 
I 

9 

13-68 
13.98 
12.42 

11.37 
10.80 

15-97 

.279 
.249 
.188 
.162 

*The  first  three  weights  are  not  comparable  with  the  others  because  of  a  different  method  01 
obtaining  the  roots,  andare  therefore  omitted.  In  themselves  they  show  a  gradual  increase,  as 
would  be  expected  from  the  growth  of  the  remainder  of  the  plant. 


FALLEN  MATTER  COLLECTED. 


No. 

Per  Cent. 

Grams 
Dry  Matter. 

Grams 
Total  Nitrogen. 

Per  Cent  Nltroge 

n  in  Dry  Matter. 

Total. 

Albuminoid. 

3 

*    3-0 

2.50 

.057 

2.27 

1.63 

4 

19.4 

9-5I 

.213 

2.24 

'•57 

5 

141 

.6.55 

.410 

2.48 

1.78 

6 

18.I 

22.21 

.508 

2.29 

1.68 

7 

I7.I 

22.37 

.538 

2.40 

'•2! 

8 

17.6 

2339 

ilt 

2.37 

1.86 

9 

22.8 

39.88 

2.22 

1.77 

*The  figures  in  this  column  indicate  the  number  of  parts  of  di^  matter  fallen  for 
hundred  parts  of  dry  matter  produced  above  ground  up  to  the  date  ofthe  cutting . 


♦TOTAL  DRY  MATTER  AND  NITROGEN   FROM  EACH  BOX. 


No. 

Grams 
Dry  Matter. 

Grams  Nitrogen. 

Total. 

Albuminoid. 

Amide. 

I 

I4.77C^ 

.627, 

•§'5 

.870 

.112 

2 

33-045 

1. 218 

.348 

3 

86.537 

2.547 

1.890 

■.ui 

4 

112.300 

3.006 

2.318 

5 

131.042 

3.006 

2.282 

.724 

6 

134.780 

3  122 

2.544 

.578 

7 

141.774 

3.161 

2.720 

.431 

8 

140.739 

3.161 

2.644 

•5i7 

9 

190.579 

4.590 

3.905 

.685 

^Average  of  three  boxes  taken  up  at  each   date  of  cutting,  including  all   parts:     Stems 
leaves,  peas  and  pods,  fallen  matter,  and  roots. 
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The  Fertilizing  Value  of  Cowpeas. 

Aside  from  its  value  as  a  food  for  animals  the  cowpea, 
as  a  crop  for  renovating  and  improving  soils,  stands  in  the 
Southern  States  second  to  none  other.  It  belongs  to  the 
class  of  plants  known  as  leguminous  plants,  which  are 
believed  to  stand  apart  from  most  others  in  the  relation 
which  they  hold  to  the  free  nitrogen  of  the  air,  as  has  been 
pointed  out  in  Bulletin  No.  19  of  this  Station,  page  24.  The 
following  briefly  reviewed  facts  have  also  been  pointed  out 
in  the  same  bulletin : 

While  the  leguminous  plants  may  take  a  part  of  their 
nitrogen  from  the  free  nitrogen  of  the  air  most  other  plants 
derive  their  entire  supply  from  the  combined  nitrogen  of  the 
soil.  It  is  for  the  most  part  accessible  to  them  only  when  in 
the  form  of  nitrates  or  of  ammonia  salts.  Both  of  these  are 
formed  in  the  soil  as  the  result  of  the  decay  of  organic 
piatter.  Ammonia  salts  are  quickly  converted  into  nitrates 
which  are  readily  soluble  in  water  and  which  will  with  each 
rain  be  washed  from  the  soil  or  to  depths  beyond  the  reach 
of  plant  roots  unless  means  are  tak'en  to  prevent. 

Phosphoric  acid  and  potash,  the  two  other  most  valuable 
manure  elements,  are  derived  by  all  plants  entirely  from  the 
soil.  They  exist  there  in  combinations  which  are  nearly  or 
quite  insoluble  in  water  and  are  washed  from  the  soil  in  very 
small  quantities  only.  By  the  action  of  the  roots  of  plants 
the  insoluble  compounds  of  these  substances  are  broken  up- 
and  they  are  appropriated  by  the  plant.  So  far  as  known, 
the  roots  of  plants  have  no  power  to  hasten  the  transforma- 
tion of  the  combined  nitrogen  of  soils  into  nitrates,  but  when 
present  they  will  take  up  a  portion  of  the  nitrates  already 
formed.     These  facts  lead  to  the  following  conclusion : 

The  financial  relation  which  a  farm  crop  sustains  to  the 
store  of  the  more  valuable  fertilizing  elements  of  a  soil  depends 
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Upon  the  amount  of  combined  nitrogen  retained  to  that  soil  and 
upon  the  amount  of  phosporic  acid  and  potash  removed  from  it 
in  the  harvest. 

In  conformity  with  this  principle  the  phosphoric  acid 
and  potash  have  been  estimated  in  the  vines  and  peas  of  the 
field  experiment  and  the  nitrogen  in  the  vines,  peas  and 
roots.  The  results  of  these  determinations  in  the  vines  and 
peas  are  shown  in  Table  H,  and  of  the  total  dry  matter  and 
nitrogen  in  the  roots  in  Table  G.  These  results  are  stated 
in  pounds  per  acre. 

The  greatest  weight  of  total  nitrogen  in  the  pea  hay  oc- 
curred at  the  time  of  the  sixth  cutting,  in  the  pea  alone  at 
the  time  of  the  last  cutting,  and  in  the  straw  alone  at  the  time 
of  the  third  arid  fourth  cutting.  The  greatest  weights  of  both 
phosphoric  acid  and  potash  occur  in  the  fifth  cutting  for  the 
total  harvest  and  in  the  last  cutting  for  the  peas.  For  the 
potash  there  is  a  marked  falling  off  the  last  cutting  in  both 
the  straw  and  the  total  harvest.  No  estimation  is  made  of 
the  amount  of  nitrogen  which  may  have  been  carried  to  the 
soil  in  the  fallen  matter.  In  the  box  experiments  it  was 
for  the  latter  cuttings  more  than  one-fifth  of  what  remained 
in  the  produce  above  ground  at  the  time  of  harvest.  There  is 
no  data  at  hand  to  show  how  much  of  the  nitrogen  in  this 
matter  may  be  immediately  converted  into  nitrates  and  pos- 
sibly taken  up  by  the  roots  and  used  again  by  the  same 
plant  nor  how  much  of  it  may  be  retained  in  the  soil  in  hu- 
mus to  be  made  available  for  the  use  of  future  crops. 

The  results  from  the  collecting  of  roots  at  the  time  of  the 
different  cuttings  was  too  irregular  in  the  field  experiments 
to  give  definite  conclusions.  When  taken  however  in  con- 
nection with  the  box  experiments  it  is  apparent  there  is  not 
only  a  decrease  in  the  per  cent  of  nitrogen  in  the  dry  matter 
of  the  roots  but  a  decrease  in  the  total  nitrogen  per  acre  dur- 
ing the  last  cuttings  because  of  its  removal  to  parts  of  the 
plants  above  ground. 
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Table  G. 

ROOTS  AND  STUBBLE  FROM  SOIL  BEARING  COWPEAS  AT  DIF- 
FERENT STAGES  OF  GROWTH. 


No.  of  Cutting. 


^Average  lbs.  dry  matter 
per  acre 

Per  cent  nitrogen  in  dry 
matter  

Average  lbs.  nitrogen  per 
acre 


860 

1-53 
13.2 


672      1074 

1.43      1-43 
9.6      15.2 


105 1 

'•35 
14.2 


931 
1.23 
11.4 


830 
1. 18 
9.0 


950 
1.08 
•10.2 


^Average  01  three  determinations  at  each  cutting  except  for  last  two,  which  are  an  average  of 
two  only.  Soil  taken  two  feet  square  on  surface  and  three  feet  deep.  The  weights  include  a 
stubble  of  about  three  inches. 

Table  H. 

Chief  Fertilizing  Ingredients  in  Peas  at  Different  Stages 
of  Growth. 

POUNDS  NITROGEN,  PHOSPHORIC  ACID  AND  POTASH  PER  ACRE 


No.  1       No.  3       No.  3 


Nitrogen  in  vines.. 

Nitrdgen  in  peas.. 

Total 


Phosphoric  acid  in  vines... 

Phosphoric  acid  in  peas..... 

Total 


Potash  in  vines.. 

Potash  in  peas.. 

Total  


48.4 


48.4 

7-9 


7,9 


31.0 


31.0 


52.9 


52.9 

7.8 


7.8 

33-5 
"33.5 


56.4 
61.5 

lo.o 

1-3 
11.3 

41.1 

2.1 

43.2 


No.  4 

No.  5 

No.  6 

56.4 
II.6 
68.0 

36.8 
28.4 

66.2 

3S.I 

31.0 

66.1 

10.2 

8.1 

6.2 

14.3 

6.3 

6.6 

12.9 

41.9 

4-9 

46.8 

39.1 
"•3 
60.4 

34.9 
12.0 
46.9 

No.  7 


25-4 
36.3 
61.7 

5.0 

29.0 
13-1 

42.1 


In  places  where  commercial  fertilizers  are  extensively 
sold,  prices  are  put  upon  nitrogen,  phosphoric  acid  and  pot- 
ash depending  upon  the  prices  for  which  substances  contain- 
ing these  materials  can  be  purchased.  These  prices  are  con- 
siderably modified  and  reduced  in  this  State  because  of  the 
•cheapness  of  cotton  seed  meal  and  some  other  substances. 
In  accordance  with  these  conditions  the  price  adopted  for 
these  ingredients  in  the  following  computations  is  for  each 
pound  of  nitrogen,  lo  cents;  of  phosphoric  acid,  5  cents; 
and    of   potash,    4   cents.     This  would  make  the   total    of 
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these  elements  in  a  ton  of  cotton  seed  meal  of  average  com- 
position amount  to  $18.25.  I'  the  price  were  more,  the  points 
which  it  is  aimed  to  bring  forth  would  be  favored  rather  than 
the  contrary. 

Taking  the  nitrogen  in  the  roots  the  average  of  the  last 
three  cuttings,  which  is  ten  pounds  per  acre,  there  were  re- 
tained to  the  soil,  in  the  stubble  and  roots,  nitrogen  worth 
$1  per  acre.  At  the  time  of  the  sixth  cutting  which  is  that 
of  the  greatest  weight  of  hay,  there  was  removed  from  the 
soil  in  the  total  produce  of  one  acre,  thirteen  pounds  of  phos- 
phoric acid  worth  65  cents,  and  forty-seven  pounds  of  potash 
worth  $1.88,  a  total  of  $2.53. 

Upon  their  face  these  figures  are  not  consistent  with  the 
well-known  fact  that  the  stubble  of  peas  often  produce  a 
marked  increase  in  the  succeeding  crop  of  another  kind.  It 
is  to  be  remembered  that  the  figures  state  the  commercial  and 
not  the  agricultural  value  of  the  elements.  In  other  words 
they  give  the  price  required  to  pay  for  these  substances  io 
commercial  fertilizers.  In  many  soils  poor  in  organic  mat- 
ters it  is  the  nitrogen  portion  of  the  soil  that  is  by  far  the 
most  valuable,  and  on  many  such  soils  the  organic  matter  has 
a  beneficial  effect  which  would  not  be  brought  about  by  ap- 
plying the  same  amount  of  nitrogen  in  the  form  of  mineral 
salts  such  as  sulphate  of  ammonia  and  nitrate  of  soda. 

If  at  the  time  of  cutting  above  mentioned,  the  peas  have 
been  picked  and  the  pods  returned  to  the  soil,  there  would 
have  been  removed  from  the  soil,  potash  and  phosphoric  acid 
worth  83  cents,  and  there  would  have  been  retained  to  it  in  the 
straw  and  roots  forty-five  pounds  of  nitrogen  worth  $4.50  per 
acre.  If  left  on  the  ground  throughout  the  winter  a  consid- 
erable quantity  of  nitrogen  will  be  converted  into  nitrates  and 
lost,*  but  if  prepared  as  hay  and  fed  to  cattle  and  the  manure 
applied    at  the  time  of  preparing  the  ground  for  cotton,  as 

*  Compare  Alabama  Builcdn  No.  14,  April,  1890. 
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pointed  out  by  Mr.  Bennett  in  Bulletin  No.  23  of  this  Station, 
the  greater  part  of  the  nitrogen  of  the  straw  will  be  in  the 
soil  for  the  use  of  the  growing  crop.     This  fact  is  indicated 
-by  comparing  the  nature  of  growth  on  the  two  plots  in  the 
experiment  referred  to  above:     "The  cotton  on  the  manured 
plat  grew  slower  at  first  than  that  on  the  other  plat,  but  the 
growth  was  steady  and  it  retained  a  green,  vigorous  color  and 
■continued  to  make  stalk  and  fruit  until  frost.     The  pea  vine 
and  cotton  seed  plat's  growth  was  rapid  from  the  first  and 
began  an  early  and  rapid  fruitage.     It  did  not  remain  green 
and  continue  growing  throughout  the  summer,  but  matured 
its  fruit  early  and  then  ceased  growing."     This  lengthening 
of  the  period  of  growth  is  a  characteristic  effect  of  nitrogen- 
ous manures  noted  in  many  other  instances.    For  the  purpose 
in  hand  it  is  as  safe  a  standard  of  judging  as  would  be  the 
final  weight  per  acre.     In  this  particular  instance,  owing  to  a 
very  exceptional  season,  the  amount  of  cotton  harvested  was 
islightly  less  on  the  manured  than  on  the  other  plot,  but  the 
•condition  of  growth  when  frost  came  was  such  as  to  warrant 
men  of  experience  in  cotton  growing  to  believe  that  the  yield 
would  have  been  much  greater  in  an  average  season  for  that 
■climate.     This  occurred,  too,  after  the  material  had  served  its 
•entire  purpose  as  food  for  an  animal,  which  is  entirely  in  ac- 
cord with  the  well-known  fact  that  neither  the  nitrogen,  phos- 
phoric acid  or  potash  of  a  food  are  retained  in  any  great 
-quantity  by  the  animal  using  it. 

Another  point  in  farm  economy  may  be  pointed  out  in 
connection  with  the  foregoing  results.  It  has  to  do  with  all 
•crops  in  which  there  is  an  alternative  as  to  the  feeding  of  the 
produce  to  animals  or  the  selling  of  it  direct  from  the  farm.  In 
many  instances  however,  the  value  of  the  contained  fertilizing 
ingredients  as  compared  with  the  selling  price  of  the  product 
is  far  less  than  with  peas. 

In  each  ton  of  hay  taken  at  the  sixth  cutting  there  was 
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30.3  pounds  of  potash  worth  $1.21,  8.3  pounds  phosphoric 
acid  worth  42  cents  and  42.7  pounds  of  nitrogen  worth  $4.27, 
making  a  total  of  $5.90  worth  of  fertilizing  ingredients.  A 
moderate  price  for  pea  hay  is  $12  per  ton,  which  would  make 
nearly  50  cents  worth  of  fertilizing  ingredients  removed  from 
the  farm  for  every  dollar's  worth  of  hay  sold.  At  a  selling 
price  of  $15  per  ton  the  value  of  these  ingredients  in  each 
dollar's  worth  of  hay  sold  would  be  40  cents.  The  compo- 
sition of  the  straw  at  that  time  is  not  greatly  inferior  to  that 
of  clover  hay  and  assuming  it  to  sell  at  $10  per  ton  the  value 
of  the  fertilizing  matter  removed  from  the  farm  in  each  dol- 
lar's worth  sold  would  be  46  cents.  In  each  dollar's 
worth  of  peas  selling  at  $1  per  bushel  there  are  manurial  ele- 
ments  which  it  would  cost  more  than  30  cents  to  purchase. 
This  is  a  point  which  it  may  be  profitable  to  bear  in  mind  in 
connection  with  the  above  mentioned  feeding  experiment. 

G.  L.  Teller. 
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Report  of  Director. 

This  report  contains  the  completed  work  and  the  finan- 
cial statement  of  the  fiscal  year  ending  June  30,  1894.  Ex- 
periments and  investigations  have  been  continued  in  each  di- 
vision of  the  Station  work  upon  questions  of  practical  import- 
ance to  farmers,  fruit  growers  and  stock  raisers  of  the  State. 

The  completed  work  of  the  year  is  contained  in  six  Bul- 
letins and  a  full  text  of  each  appears  in  the  succeeding  pages. 

The  Bulletins  and  their  subject  matter  are  as  follows: 

Bulletin  25. — Animal  Pathology — Unsound  Corn  and  For- 
age as  a  Cause  of  Disease  in  Live  Stock — Colics  in 
Horses  and  Mules — Some  Further  Experimcots 
with  Texas  Cattle  Fever. 

Bulletin  26. — Horticulture — Spraying  Apple  Trees— Spray- 
ing for  Apple  Scab — Spraying  for  Bitter  Rol- 
Prevalence  in  the  State  of  Apple  Scab  and  Bitter 
Rot — Varieties  of  Apples  in  the  State  Reported 
^s  Surest  Bearers — Some  Apples  Adapted  to  all 
Sections  of  the  State — Arkansas  Seedling  Apples. 

Bulletin  27. — Agriculture — Late  Crops  for  Overflow  Lands 
— Corn :  Varieties  for  all  Sections  of  the  State; 
Corn  Culture — Rotation  of  Crops — Cotton:  Egyp- 
tian Varieties ;  Cotton  Culture — Stack-Frame  foi 
Curing  and  Storing  Cowpea  Hay — Cowpea  Hay 
— Forage  Plants — Oats  for  Hay. 

Bulletin  28. — Agriculture — Rye  for  Green  Winter  Feeding 
— Fertilizer  Experiments  with  Rye — Onions  from 
Seed— Salsify  or  Oyster  Plant— Fall  Raised  Irish 
Potatoes- — Preparation  of  Soil  for  Cotton — Ber- 
muda Grass — Pocket  Gopher — Moles. 
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Bulletin  29. — Agriculture — Wheat  Experiments  on  Sandy 

Loam   Soil — Some   Grass    Experiments  on  Clay 

Loam  Soil. 

Bulletin  30. — Stock   Feeding — Feeding  Standards — Some 

Arkansas  Stock   Foods;    Compounding  Rations. 

The    most   important   permanent   improvements   made 

during  the  year  were  made  on  the  Southern  Sub-station  at 

Camden,  and  the  reader  is   referred   to  a  report  upon  that 

Station,  page  87  of  this  report^  for  information  concerning 

it,  and  the  chief  lines  of  work  to  be  pursued  there. 

The  continued  decline  of  the  price  of  cotton,  the  chief 
product  of  the  State,  especially  the  extreme  low  price  for 
which  the  present  crop  is  selling,  is  causing  a  general  inquiry 
among  farmers  for  other  crops  that  may  be  grown  at  a  greater 
profit  than  cotton,  and  the  Station  is  endeavoring  by  experi- 
ment and  by  correspondence  to  aid  them  in  their  inquiry. 
Through  the  Agricultural  and  Horticultural  departments  and 
especially  the  Southern  Sub-station  the  Station  hopes  to  be 
able  to  make  such  practical  experiments  and  furnish  infor- 
mation on  lines  of  farming  that  will  aid  farmers  in  a  profit- 
able diversification  of  their  crops.  The  lines  of  farming 
that  may  be  done  in  the  State  and  that  offer  the  most  profit- 
able returns  are:  Fruits,  small  fruits,  early  and  late  vege- 
tables, beef,  pork  and  a  few  farm  crops  that  are  not  now 
grown  to  any  extent.  All  of  these  lines,  where  intelligently 
pursued  in  the  State,  are  without  a  single  exception  yielding 
large  profits  to  those  engaged  in  them.  While  the  price 
of  cotton  has  not  yet  declined  so  low  as  to  make  its  produc- 
tion impossible,  it  has  made  necessary  for  those  who  grow  it 
to  produce  all  the  food  supplies  needed  on  the  farm  by  both 
man  and  beast  instead  of  buying  them,  as  heretofore,  from 
other  States.  And  also  those  who  wish  to  realize  much 
profit  from  their  labor  and  money  are  compelled  to  abandon 
cotton  and   engage   in  other  lines  of  farming.     In  view   of 
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Saprophytic  organisms  occurring  on  imperfectly  cured 
or  preserved  grain,  hay,  or  silage,  are  chiefly  species  oi 
moulds,  yeasts  and  bacteria.    They  render  the  food  "musty." 

The  evidence  connecting  such  damaged  food  with  dis- 
ease in  animals  is  necessarily  based  more  on  general  obser- 
vation than  on  experimental  research.  The  special  forms  of 
disease  in  the  horse  which  have  been  attributed  to  the  use  of 
such  food  seem  to  be  due  to  a  local  irritative  action  on  the 
digestive  organs  (ptyalism,  gastro-intestinal  catarrh,  neph- 
ritis, colics,  etc.),  and  to  a  toxic  a9tion  on  the  central  ner- 
vous system,  giving  rise  to  paralysis  and  cerebral  disturbance 
such  as  are  found  in  this,  so-called  * 'Blind  Staggers." 

The  comparatively  few  experimental  tests  which  have 
been  made  of  the  action  of  such  fungi  when  fed  to  horses 
have  given  contradictory  results.  N.  S.  Mayo,*  during  an 
investigation  of  Blind  Staggers  in  Kansas  in  1891  fed  a  colt 
with  corn  artificially  infected  with  a  mould,  Aspergillus  Glaw 
CHS,  which  occurred  naturally  on  the  field  corn  there.  After 
ten  days  the  colt  died,  and,  although  no  symptoms  are  r^ 
corded,  the  dissection  showed  changes  such  as  he  had  found 
in  Blind  Staggers  occurring  naturally.  He  concludes  that 
Staggers  is  caused  by  feeding  corn  which  has  been  attacked 
by  this  mould. 

At  Delaware  Station t  pure  cultures  of  a  mould,  Asper- 
gillus Niger,  were  fed  in  large  quantities  on  different  occa- 
sions to  a  horse  without  producing  any  evil  effect. 

Feeding  tests  of  the  same  kind  were  made  at  this  Sta- 
tion on  several  occasions.  In  the  month  of  December.  1890, 
two  cattle  were  fed  for  six  weeks  on  unsound  corn.  The 
ears  which  were  worst  affected  by  worms,  mould  and  smut, 
were  picked  out  and  fed  twice  daily.  No  bad  effect  was 
noticed. 
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In  January,  1892,  a  similar  feeding  test  was  made  on  a 
colt.  Shelled  corn,  moistened  and  sprinkled  with  moulded 
cori^  from  the  field  and  crib  was  fed  after  becoming  thor- 
oughly moulded.  Two  weeks  of  this  diet  produced  no  dis- 
ease. 

On  examining  unsound  ears  of  corn  during  two  years,  I 
have  found  that  in  this  locality  by  far  the  most  common 
fungus  found  thereon  is  the  common  green  pencil  mould, 
Penicillium  Glaucum.  This  mould  is  found  on  almost  all 
ears  which  have  been  attacked  by  the  corn  worm.  Usually 
only  the  tips  are  affected,  but  the  percentage  of  ears  thus 
attacked  is  often  very  large.  A  comparatively  small  number 
of  ears  are  found  to  be  invaded  throughout  by  another  fun- 
gus which,, when  fruited,  has  a  pink  appearance,  but  the 
species  was  not  determined.  In  these  ears  there  was  no  ap- 
parent injury  from  worms  and  the  husks  were  always  closely 
adherent  throughout  their  whole  length.  Species  of  Mucor 
were  also  occasionally  seen  and  also  bacterial  growths  in  the 
grains  which  had  been  partly  worm-eaten.  Aspergillus  glau- 
cus  or  other  species  of  Aspergillus  was  never  found. 

Corn  which  becomes  moulded  after  picking  and  either 
before  or  after  shelling  seems  also  to  be  attacked  almost  ex- 
clusively by  the  common*pencil  mould. 

That  moulds  may  be  fed  to  horses  for  a  considerable 
time  without  producing  disease  seems  to  be  shown  by  other 
feeding  tests  here. 

In  the  winter  of  1892  an  old  horse  was  fed  for  three 
weeks  on  shelled  corn  which,  having  been  picked  too  early, 
had  become  badly  infected  with  Penicillium.  Every  grain 
showed  masses  of  spores  of  this  fungus  adhering  to  it.  At 
the  end  of  that  time  artificial  cultures  of  the  same  mould  on 
bran  were  substituted  after  full  fruiting  of  the  mould  was  es- 
tablished. It  was  fed  daily  for  two  weeks  longer.  The 
horse  ate  it  readily  and  appeared  to  be  unaffected.     Another 
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colt  four  years  old  was  fed  for  five  weeks  with  pure  cultures 
(grown  on  cooked  potatoes)  of  Aspergillus  niger  along  with 
bran  and  hay.     In  this  case  also  the  result  was  negative. 

While  the  experimental  proof  of  the  injurious  action  of 
moulds  is  thus  unsatisfactory,  we  have  in  veterinary  literature 
(chiefly  foreign),  numerous  records  of  disease  in  both  horses 
and  cattle  in  which  the  history  plainly  pointed  to  -parasitic 
fungi  (on  plants)  and  moulds  as  the  cause.  The  symptoms 
recorded  in  these  cases  are  sufficiently  like  those  of  Blind 
Staggers  to  indicate  a  similarity  in  cause — namely,  sudden 
attack  of  paralysis  beginning  in  the  hind  quarters  and  ex- 
tending forward,  loss  of  power  of  swallowing,  ending  in 
spasms  and  delirium;  but  these  symptoms  vary  evidently 
according  to  the  character  of  the  poison — that  is,  the  species 
of  fungus  with  which  the  food  is  affected.  Outbreaks  ol 
disease  of  this  kind  are  recorded  as  occurring  both  in  cattle 
and  horses  from  eating  grain  or  fodder  affected  by  rusts  (Pac- 
cinia  graminis  and  other  speciesj,  smut  (species  of  Usiila^f 
and  Tiletia)  and  moulds  of  which  are  implicated  chiefly  Pen- 
icillium  glaucum  and  species  of  Aspergillus  and  Mucor.  The 
evidence  pointing  to  the  cause  of  the  trouble  is  furnished 
by  the  history  of  such  cases.  Within  a  short  time  sev- 
eral animals  are  suddenly  attacked  by  the  disease  and  an 
examination  of  the  food  shows  it  to  be  invaded  by  one  or 
more  species  of  fungi.  The  substitution  of  sound  food  brings 
about  a  cessation  of  the  disease. 

It  is  on  the  same  evidence  that  we  connect  this  "Stag- 
gers" of  horses  with  the  feeding  of  unsound  corn. 

In  order  to  obtain  as  much  of  such  evidence  as  possible 
from  those  who  have  had  actual  experience  with  the  disease 
this  question  as  to  the  supposed  cause  of  Blind  Staggers  was 
included  in  our  annual  circular  sent  to  correspondents.  Out 
of  forty  answers  in  which  an  opinion  was  expressed  on  the 
subject  based  on  personal  experience,  twenty-three  believed 
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that  the  disease  was  caused  by  damaged  corn  either  on  ac- 
count of  being  worm  eaten  and  mouldy  or  from  corn  which 
was  raised  on  new  ground.  Four  thought  that  it  was  caused 
by  over-heating.  One  ascribes  his  losses  to  feeding  corn 
without  any  roughness;  one  to  feeding  hard,  flinty,  Northern 
grown  corn.  Eleven,  without  being  able  to  give  any  posi- 
tive opinion  as  to  its  cause,  state  that  unsound  corn  does  not 
cause  it.  A  few  of  tfeese  opinions  on  both  sides  of  the  ques- 
tion may  be  of  interest : 

Paul  P,  Davidson,  Clark  County, — "A  few  years  ago  I 
lost  five  head  of  work  horses  and  a  great  many  of  my  neigh- 
bors lost  horses  all  from  Blind  Staggers.  The  same  year  I 
and  my  neighbors  had  a  great  deal  of  damaged  corn  as  it 
was  a  very  wet  fall  and  corn  damaged  badly.*' 

R.  G,  Conn,  Independence  County. — "Some  years  ago 
horses  died  here  to  an  alarming  extent  with  Blind  Staggers. 
This  happened  most  generally  when  new  ground  corn  was 
fed.  My  losses  with  this  disease  are  invariably  when  I  feed 
such  corn." 

E.  A,  Nichols,  Garland  County, — "The  disease  prevails 
here  only  in  years  when  overflows  come  and  corn  crop  is 
mouldy." 

7.  P,  Poe,  Columbia  County. — "Last  year  was  the  wettest 
year  known  in  the  history  of  this  county.  The  result  was 
we  had  a  large  amount  of  mouldy,  rotten  and  blasted  corn. 
We  were  forced  to  use  this  corn  largely  in  making  this  pres- 
ent crop.  I  am  quite  old  but  never  heard  of  so  many  horses 
dying  with  Staggers  as  died  last  spring  while  this  blasted 
corn  was  fed.  As  soon  as  this  corn  gave  out  and  we  began 
to  use  oats  and  grass  pastures  we  ceased  to  have  Staggers. 
The  farmer  that  sorted  his  corn,  shelling  off  every  rotten  or 
damaged  grain,  lost  no  horses,  but  the  farmer  that  trusted 
the  feeding  to  the  boy  who  fed  without  sorting  his  corn  is 
the  man  that  lost  his  horses.     The  horses  that  were  out  on 
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the  range  had  no  Staggers  while  those  that  were  fed  on  the 
damaged  corn  died  with  Staggers." 

S.  A,  Martin,  Crittenden  County, — "There  was  more 
frosted  corn  in  this  county  last  season  than  usual  and  less 
Blind  Staggers." 

W.  B,  Fountain,  Cross  County, — "I  had  one  horse  to 
die  with  Blind  Staggers  and  he  never  had  any  corn.  He 
was  on  the  range." 

W,  A,  Isrig,  Perry  County, — "On  the  contrary,  on  ac- 
count of  the  corn  crop  being  late  (caused  by  overflow), 
there  was  more  mouldy  corn  fed  than  I  ever  knew  of  before, 
yet  we  have  been  remarkably  free  from  this  disease  this  year." 

L,  C,  Batch,  Pulaski  County, — "I  lost  two  horses  and 
have  another  sick  now.  They  had  not  been  fed  on  grain  of 
any  sort  for  some  months — were  fed  on  grass.  I  have  no 
doubt  it  was  stagnant  water  in  the  bayou  to  which  they  had 
access.  Since  moving  them  from  this  water,  which  was  very 
bad,  with  a  greenish  scum  on  it,  none  have  been  attacked. 
Several  head  of  horses  died  last  year  in  this  vicinity— cere- 
bro-spinal  meningitis  we  call  it.  Those  that  died  last  year 
had  access  to  bad  water;   no  other  known  cause." 

From  the  correspondence  of  which  the  above  is  a  sam- 
ple, it  is  evident  that  Staggers  in  horses  occurs  most  fre- 
quently, in  this  State,  when  damaged  corn  is  fed  but  that  it 
also  occurs  in  horses  which  have  not  been  fed  on  grain  of 
any  kind  and  that  in  some  cases  bad  corn  has  been  fed  quite 
extensively  without  producing  disease,  a  fact  which  is  also 
shown  in  the  experimental  tests  recorded. 

Its  Occurrence, — Staggers  of  horses  is  not  confined  to 
the  Southern  States,  although  it  does  prevail  there  to  a 
greater  extent  than  in  the  North.  It  occurs  generally  in  a 
sporadic  form  when  comparatively  few  animals  die  and  the 
disease  attracts  little  attention,  but  in  certain  years  prevails 
to  such  an  extent  as  to  become  almost  epizootic  in  character 
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as  was  the  case  in  this  State  three  years  ago.  As  has  been 
said,  it  occasions  serious  losses  to  farmers  in  this  State  every 
year. 

Nature  and  Cause, — ^This  disease  must  be  separated  from 
that  which  is- known  to  veterinarians  as  cerebro-spinal  men* 
ingitis  due  to  an  infective  agent,  a  disease  which  does  occur 
in  horses  as  in  mankind  and  in  which  the  symptoms  and  in 
some  respects  the  lesions  found  post-mortem  resemble  those 
of  Staggers.  Blind  Staggers,  as  I  have  seen  it  in  this  State, 
is  not  an  infectious  disease,  but  one  which  all  the  evidence 
shows  to  be  intimately  connected  with  the  character  of  the 
food,  or,  more  particularly,  with  the  use  of  fungus-altered 
grain  and  forage.  The  characteristic  symptoms,  paralysis 
and  brain  disturbance,  result  from  the  action  on  the  nerve 
centers,  spinal  cord  an^  brain,  of  a  chemical  poison  elab- 
orated in  the  food  by  the  growth  of  fungi.  It  is  not  believed 
that  any  one  species  of  fungus  growth  is  exclusively  respon- 
sible for  the  disease,  as- several  species  of  moulds,  rusts  and 
smuts  possess  such  toxic  properties.  The  green  pencil 
mould,  Penicillium  glaucum^  is  the  fungus  which  is  much 
the  most  abundant  in  our  cornfields  and  cribs  and  presum- 
ably the  chief  cause  of  Staggers  resulting  from  feeding  un- 
sound corn.  In  those  rarer  cases  in  which  similar  symptcfms 
occur  in  horses  which  are  not  fed  grain  the  same  or  other 
fungus  growths  may  be  found  in  the  forage  (hay,  pasture 
grasses,  or  ensilage). 

Symptoms, — The  attack  is  generally  sudden.  The  first 
symptoms  noticed  by  the  owner  being  frequently  those  which 
have  given  rise  to  the  name  ** Blind  Staggers,*'  that  is, 
weakness  in  the  hind  quarters  and  staggering  gait  when 
walking.  These  are  sometimes  preceded  or  accompanied  by 
symptoms  of  colic,  but  generally  the  nervous  symptoms  are 
much  the  most  prominent  although  they  vary  considerably 
in  different  cases.     Reeling  when  made  to  move,  walking   in 
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a  circle,  drowsiness  or  stupor,  leaning  or  pushing  of  the  head 
against  some  support,  blindness,  and  occasionally  more  or 
less  frenzy  are  all  symptoms  which  may  be  seen  in  this  dis- 
ease. In  other  cases  these  **brain  symptoms'*  are  at  first 
entirely  absent,  the  horse  retaining  consciousness  and  intel- 
ligence almost  till -death.  Paralysis  begins  commonly  in  the 
hind  quarters  and  extends  forward ;  there  is  some  thirst  but 
generally  difficulty  and  later  impossibility  of  swallowing. 
Bowels  are  usually  constipated.  In  most  cases  which  I  have 
observed  there  has  been  a  slight  fever — up  to  103**  F.  In 
two  cases  the  temperature  was  below  the  normal.  It  may- 
be said  that  fever  is  not  a  prominent  symptom  of  this  disease. 
There  are  comparatively  few  recoveries  and  death  ensues  gen- 
erally in  from  one  to  three  days,  sometimes  longer.  In  some 
cases  a  slow  and  imperfect  recovery  takes  place.  The  careful 
observer  will  be  able  from  these  symptoms  and  the  history  of 
the  case  to  distinguish  it  from  most  others  with  which  it 
might  be  confounded — Cerebro-spinal  meningitis,  Stomach 
Engorgement  (Stomach  Staggers),  Azoturia,  and  Sprain  o( 
Loins. 

Prevention  and  Treatment, — If  we  recognize,  as  I  have 
endeavored  to  show,  that  the  cause  of  the  trouble  is  the  use 
of  damaged  grain  and  hay,  the  means  of  preventing  it  are 
obvious.     Moulded  or  smutty  ears  of  corn  are  easily  recog- 
nized either  in  field  or  crib.     These  should  never  be  fed  to 
horses.     Corn  which  is  meant  for  horse  feed  should  be  care- 
fully sorted  over  and  only  perfectly  sound  ears  used   for  this 
purpose.     It  can  hardly  be  recommended  to  use  the  moulded 
corn  as  food  for  cattle  because  these  animals  are  also  suscep- 
tible to  fungus  intoxication,  although  apparently  less  so  than 
horses.     When  such  corn  must  be  used  the  risk  may  be   les- 
sened by  cutting  or  knocking  off  the  moulded  part.     Worm- 
eaten  and  "frosted*'  corn   which  has  not  become  moulded, 
so  far  as  we  know,  possesses  no  poisonous  properties  and  may 
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be  safely  used  as  cattle  feed.  Rusty  or  mouldy  oats  or  hay 
are  also  easily  recognized  and  should  never  be  fed  even  when 
moistened  with  water  which  settles  the  dust  but  does  not  de* 
stroy  the  toxic  properties  of  such  food.  Finally  should  b6 
interdicted  the  use  of  stagnant  water  of  the  pools  and  bayous 
which  generally  teem  with  organic  impurities.  In  the  way 
of  treatment  little  can  be  recommended  here.  Purgatives  in 
the  first  stages  with  cold  applications  to  the  head  are  com- 
monly employed  but  with  little  success.  In  non-fatal  cases 
recovery  may  be  hastened  by  blisters  to  the  spine  and  the  in- 
ternal use  of  nerve  tonics,  such  as  the  salts  of  iron,  potassium 
iodidje,  or  nux  vomica  in  suitable  doses  but  these  can  hardly 
be  used  except  under  expert  advice. 

Colics  of  Horses  and  Mules. 

In  this  article  an  attempt  is  made  to  give  the  farmer 
such  information  as  he  can  understand  and  apply  of  the 
causes  which  most  frequently  lead  to  colics  and  the  treatment 
to  be  adopted  when  such  cases  occur.  While  the  bulletins 
of  this  section  have  for  aim  the  diffusion  of  such  knowledge 
as  may  be  instrumental  in  preventing  animal  ailments  rather 
than  in  encouraging  efforts  at  treatment,  it  is  from  many 
considerations  believed  that  in  the  case  of  colics  some  advice 
as  to  treatment  and  remedies  can  be  recommended  with  ad- 
vantage. 

While  many  cases  of  colic  in  horses  recover  without 
treatment  and  others  are  inevitably  fatal  in  despite  of  all 
treatment,  the  method  of  treatment  **by  expectation"  or 
trusting  to  nature  alone  is,  never  likely  to  be  adopted.  When 
an  animal  suffers  from  such  acute  pains  as  are  seen  in  most 
colics,  it  is  natural  for  the  owner  to  try  to  give  relief  in  some 
way.  Unfortunately  his  efforts  are  often  badly  directed  and 
do  more  harm  than  good,  my  experience  being  that  in  cases 
of  colic  more  animals  die  from  the  effects  of  such  misdirected 
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treatment  than  from  the  original  disease.  Under  the  head 
of  "Administration  of  Medicines"  will  be  found  some  advice 
both  as  to  what  to  do  and  what  not  to  do,  which  may  be 
studied  with  profit. 

Before  attempting  treatment  of  any  disease  it  is  necessary 
to  make  a  diagnosis,  that  is,  determine  what  the  disease  is. 
The  name  "Colic"  is  applied  to  a  number  of  abnormal  con- 
ditions of  the  digestive  system  in  the  horse  which  manifest 
themselves  by  abdominal  pain.  It  should  therefore  be  under- 
stood at  once  that  all  cases  of  colic  are  not  alike  and  that  a 
method  of  treatment  which  proves  successful  in  one  class  ol 
cases  might  be  without  effect  and  probably  dangerous  in 
another.  For  this  reason  it  is  impossible  to  comply  with  a 
common  request  which  reaches  me  to  give  a  "remedy  for 
colic"  which  would  be  applicable  to  all  cases. 

Before  discussing  the  particular  forms  of  colic  there  are 
some  remarks  which  may  be  made  of  colics  in  general  both 
in  reference  to  cause  and  treatment. 

General  Causes  of  Colic. — In  some  cases  the  causes  are 
unmistakable,  in  others  they  can  only  be  guessed  at,  but  ex- 
perience has  shown  that  a  large  proportion  of  colics  arise 
from  errors  connected  with  the  feeding  and  management  of 
the  animal,  that  is,  from  causes  which  are  preventable. 

Predisposition. — The  equine  species  is  predisposed  to 
colics,  that  is,  more  liable  to  suffer  therefrom  than  other  ani- 
mals on  account  of  certain  peculiarities  in  the  structure  and 
relations  of  the  stomach  and  intestines.  Of  these  it  may  be 
merely  said  that  the  stomach  is  relatively  small  and  incapable 
of  emptying  itself  by  way  of  the  oesophagus  or  gullet.  This 
lack  of  power  of  vomition  (which  is  dependent  upon  ana- 
tomical construction),  deprives  the  horse  of  a  method  of  ob- 
taining relief  to  the  overcharged  stomach  (whether  by  food 
or  gases),  possessed  by  most  other  animals  and  accounts  for 
the  fatality  of  one  frequent  form  of  colic.     The  large  intestines 
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(coecum  and  colon),  arc  of  great  capacity  and  comparatively 
loosely  attached,  circumstances  which  favor  the  accumulation 
of  alimentary  matters  in  their  interior  (Constipation)  and  the. 
production  of  changes  of  relation  in  these  organs  (Twists, 
Invaginations,  etc.).  Finally  should  be  noted  the  extreme 
sensibility  of  the  terminal  nerves  of  the  intestines  to  all  forms 
of  irritants. 

Exciting  Causes. — Out  of  the  large  list  of  exciting  causes 
of  colics  only  those  will  be  considered  which  experience  has 
shown  to  be  the  most  important  and  which  admit  of  pre- 
vention. These,  as  has  been  said,  consist  chiefly  in  errors 
of  diet.  Cold  may  give  rise  to  colic  either  by  its  action 
on  the  surface  of  the  body  or  by  direct  action  on  the  intes- 
tines. In  the  former  case  it  occurs  when  animals  become 
chilled  by  standing  uncovered  in  cold  weather  or  in  a  draught 
after  sweating;  also  in  sudden  changes  from  dry  to  wet  and 
cold  weather.  The  internal  action  of  cold  is  a  more  frequent 
cause;  it  results  from  drinking  ice-cold  water  or  eating  food 
covered  with  ice  or  frost,  these  causes  being  especially  likely 
to  induce  trouble  if  the  horse  is  overheated  at  the  time.  The 
practice  of  allowing  horses  to  drink  freely  of  cold  water  im- 
mediately on  coming  from  work  and  while  hot  is  justly  blamed 
for  a  large  proportion  of  cases  of  spasmodic  or  nervous  colic. 
Watering  immediately  after  feeding  is  also  a  practice  which 
cannot  be  Commended.  It  may  be  said  in  general  that 
horses  should  be  watered  before  meals  but  when  hot  and  ■ 
sweating  should  not  be  allowed  large  quantities  at  once. 

Food  and  Feeding. — ^Wrong  methods  of  feeding  or  the 
use  of  bad  or  unsuitable  food  is  one  of  the  most  frequent 
causes  of  colic  and  from  a  practical  point  of  view  the  most 
important.  Food  of  bad  quality  includes  chiefly  hay,  oats, 
or  corn  imperfectly  harvested  or  damaged  by  fungi  (rusts, 
smut,  moulds,  etc.).  Such  food  may  give  rise  to  nervous 
troubles  as  already  described,  as  well  as  gastric  and  intestinal 


\ 


12  AkKANSAS  AGRICULTURAL  EXPERIMENT  STATIOK. 

catarrh  or  even  acute  colic  symptoms.  Certain  other  foods 
though  not  thus  altered  are  unsuitable  for  horse  feed  from 
their  little  digestibility  or  liability  to  fermentation.  They 
occasion  stomach  or  bowel  impactions  and  distention  with 
gaseg.  Among  these  may  be  mentioned,  wheat  straw  or 
chaff,  cornstalks,  hay 'made  from  coarse  prairie  or  swamp 
grass,  pea  vines,  raw  potatoes,  and  hay,  oats  and  corn  which 
have  recently  been  harvested.  Sudden  changes  from  one 
kind  of  food  to  another  is  a  common  cause  of  colics,  more 
especially  from  dry  to  green  or  succulent  food.  Full  rations 
of  grain  when  the  animal  is  exhausted  or  hot  immediately 
after  hard  work  or  when  famished  from  long  abstinence,  also 
large  grain  rations  immediately  before  hard  or  unusual  exer- 
cise are  well  known  causes  of  stomach  impaction.  Another 
important  cause  of  colics  is  defective  mastication  from  irreg- 
ularities or  disease  of  the  teeth,  especially  in  old  horses  or 
during  the  period  of  dentition.  Intestinal  worms,  when 
present  in  large  numbers,  may  also  cause  colic  symptoms. 

Other  occasional  causes,  such  as  intestinal  calculi,  twists 
of  the  bowels,  aneurisms,  etc.,  are  not  practically  avoidable 
and  need  not  be  discussed  here. 

General  Treatment  of  Colics. — There  are  some  methods 
of  treatment  applicable  to  all  forms  of  colic.     These  may  be 
mentioned  here  in  order  to  save  repetition,   the  symptoms 
and  special   treatment  being   given  along  with  the  form  to 
which  they  apply.     Horses  attacked   by  colic  (as  well  as 
most  other  diseases),  should  be  placed  under  cover,  best  in 
a  large   and   closely  boarded  loose  box,  the  floor  of   which 
should   be  well  bedded   with  straw.     As  a  rule,  except   in 
cases  of  considerable  distention  of  the  abdomen,  it  is  needless 
to  attempt  to  prevent  them  from   rolling;   during  intermis- 
sions walking  exercise   is  beneficial  except  in  very  cold  or 
wet  weather.     The   body  and  limbs  should  be  well   rubbed 
with  wisps  of  hay  and  when  the  limbs  are  cold  a   little   tur- 
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pentine  maybe  rubbed  into  them.  Generally  injections  into 
the  rectum  of  tepid  water,  with  a  little  soap,  are  in  order. 
These  injections  are  made  With  a  large  syringe,  carefully  in- 
troduced and  in  quantities  of  about  one  gallon.  This  may 
be  repeated  at  intervals  if  it  is  rejected.  In  cases  of  extreme 
violence  or  abdominal  distention^  something  may  be  at^ 
tempted  by  the  aid  of  the  halter  and  abundance  of  litter  to 
prevent  the  animal  from  fatally  injuring  himself  until  internal 
remedies  can  be  administered.  In  some  forms  of  colic  relief 
is  obtained  by  applying  blankets  wrung  out  of  hot  water  (not 
hotter  than  can  be  easily  tolerated  by  the  hand),  over  the 
abdomen.  These  must  be  kept  in  place  and  be  covered  by 
a  dry  blanket  and  must  be  changed  before  they  become  cold, 
and  the  skin  rubbed  dry  when  they  are  discontinued.  In 
the  way  of  internal  remedies  little  can  be  recommended  as 
applicable  to  all  forms  of  colic.  Animals  suffering  from  ex- 
treme pain  often  throw  themselves  down  violently  and  when 
the  abdomen  is  distended  there  is  then  danger  of  rupture  of 
bowels  or  stomach.  In  such  cases  morphine  is  the  best  and 
quickest  calmative  which  can  bq  used,  and  it  is  seldom  out 
of  place  in  acute  cases  of  colic.  It  is  best  administered  by 
the  hypodermic  syringe,  although  this  method  is  not  avail- 
able to  most  of  those  for  whom  this  bulletin  is  written. 

SPECIAL  FORMS  OF  COLIC— The  determination  of 
the  particular  abnormal  process  which  gives  rise  to  colic  pains 
is  in  some  cases  practically  impossible  during  the  life  of  the 
animal,  while  in  others  the  symptoms  and  history  of  the  case 
plainly  indicate  the  nature  of  the  trouble. 

Nervous  or  Spasmodic  Colic  is  one  of  the  commonest 
forms.  The  pains  in  this  case  are  produced  by  the  erratic 
and  powerful  contraction  of  the  walls  of  the  intestine  at  some 
part  of  its  course  (Cramp  of  the  bowels) .  In  most  cases  it 
has  for  cause  the  action  of  cold,  either  externally  or  intern- 
ally  as  already  described.     Some  horses  frequently  suffer 


14  ARKANSAS  AGRICULTURAL  EXPERIMENT  STATION. 

from  transitory  attacks  of  such  pains  apparently  from  very 
slight  cause. 

Symptoms. — The  attack  is  always  sudden,  as  in  most 
forms  of  colic.  The  horse  shows  the  usual  symptoms  in 
these  animals  of  abdominal  pain  beginning  with  uneasiness, 
striking  at  the  belly,  crouching  and  finally  lying  down  and 
rolling.  Sometimes  it  remains  down  for  some  minutes,  lying 
on  side  or  back,  or  at  once  jumps  up  again.  The  pains 
are  not  continuous.  After  a  short  time  the  animal  seems  re- 
lieved, but  soon  has  another  access  of  pain.  There  are  usu- 
ally frequent  passages  from  the  bowels,  of  small  volume; 
sometimes  there  is  diarrhoea  and  frequent  attempts  to  urinate. 
The  intermissions  of  pain  and  absence  of  bloating  or  disten- 
tion of  the  abdomen,  serve  to  distinguish  this  from  other 
forms  of  colic.  Generally  nervous  colics  end  in  recover)* 
within  a  few  hours,  sometimes  in  less  than  one  hour.  Others 
of  more  severity  may  be  prolonged  until  they  finally  give 
rise  to  complications  which  lead  to  the  death  of  the  animal. 

Treatment. — ^The  advice  given  under  general  treatment 
of  colics  should  be  followed,  namely,  friction  to  the  limbs 
and  body,  warmth,  injections  of  warm  water,  etc. ;  no  exer- 
cise is  needed.  The  specific  remedy  for  pure  nervous  colic 
is  morphine  administered  hypodermically.  Where  the  owner 
is  in  a  position  to  make  use  of  this  remedy,  it  should  be  s^ 
lected.  In  most  cases  it  will  be  necessary  to  give  remedies 
by  the  mouth,  although  this  method  as  often  employed  by 
farmers  is  little  less  dangerous  than  the  other.  Most  **colic 
drenches''  contain  stimulants  and  anodynes  or  narcotics  ot 
various  kinds,  such  as  ether,  alcohol  and  turpentine,  with 
laudanum,  belladonna  or  chloroform,  in  considerable  quanti- 
ties of  water  or  oil.  On  account  of  the  difficulty  and  danger 
(to  the  animal)  in  giving  drenches  by  inexperienced  hands 
remedies  should  be  preferred  which  can  be  given  in  small 
bulk.     Either  of  the  following  prescriptions  can  be  used,  the 
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first  when  there  is  ready  access  to  a  drug  store,  while  the 
other  may  be  mixed  from  medicines  kept  on  hand  by  the 
owner  when  located  far  from  town.  They  may  be  repeated 
if  relief  is  not  obtained  in  one  hour: 

(i)      Chloral  hydrate,  i  oz. 

Sulphate  of  morphine,  4  gr. 
Water  10  oz. 

(2)     Oil  of  turpentine,  i}4  oz. 
Laudanum,  i}4  oz. 
Raw  Linseed  oil,  i  pt. 

Colic  by  Surcharge  (Acute  Indigestion,  Stomach  Stag- 
gers, etc.  ),  is  a  frequent  form  of  colic  in  mules  on  the  South- 
ern plantations  where  feeding  is  performed  in  a  free  and  easy 
fashion.  It  occurs  when  horses  or  mules  are  fed  freely  of 
grain  immediately  after  hard  work,  or  after  long  abstinence, 
or  immediately  before  hard  work,  or  when  freely  fed  on  any 
concentrated  food  to  which  they  are  unaccustomed.  Horses 
which  have  been  accustomed  to  dry  feed  are  liable  to  suffer 
from  stomach  impaction  (Grass  Staggers)  when  first  turned 
on  to  a  clover  or  grass  pasture.  Under  such  circumstances 
the  stomach  ceases  to  perform  its  function  in  digestion  and 
fermentation  of  the  ingested  food  begins.  This  gives  rise  to 
swelling  of  the  same,  with  disengagement  of  gases.  As  re- 
lief cannot  be  obtained  by  vomiting,  the  walls  of  the  stomach 
become  distended  and  paralyzed  and  the  process  often  goes 
on  till  the  organ  becomes  ruptured. 

Symptoms. — It  may  be  distinguished  from  other  colics 
by  the  history  of  the  case  (its  cause),  by  its  duration,  and 
the  continuous  character  of  the  pains  which  rapidly  become 
more  intense.  The  breathing  is  difficult  and  the  abdomen 
distended.  The  animal  often  rests  on  the  hind  quarters  with 
the  foreparts  raised  (like  a  seated  dog);  eructations  of  ^as 
are  observed,  and  finally  vomit  ion  may  occur  as  a  presager 
of  death.  In  some  cases  the  symptoms  of  colic  are  less 
manifest  than  stupor  or  delirium. 
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Acute  cases  of  stomach  surcharge  in  which  the  symp- 
toms quickly  develop  and  increase  in  severity  are  usually 
fatal,  as  little  can  be  done  for  the  relief  of  the  animal.  Milder 
cases  up  to  mere  passing  uneasiness  are  probably  frequent. 
In  severe  cases  drenches  are  swallowed  with  difficulty  and 
sometimes  only  aggravate  the  trouble.  The  violent  symp- 
toms may  be  combatted  by  hypodermic  injections  of  mor- 
phine and  the  posterior  bowel  relieved  by  enemas.  It  is 
recommended  in  all  cases  to  give  a  purgative  dose  of  aloes, 
six  to  eight  drachms,  dissolved  in  warm  water  or  same  amount 
made  into  a  ball  with  vaseline.  The  drench  prescribed  for 
nervous  colic  maybe  used  here  also.  Other  domestic  rem- 
edies used  are  Cayenne  pepper  or  Jamaica  ginger  in  half 
ounce  doses,  shaken  up  in  milk;  or  infusions  of  tea  with 
two  or  three  drachms  of  bicarbonate  of  soda  (saleratus)  in 
small  repeated  doses. 

Gaseous  or  Flatulent  Colics,  in  which  the  large  intestine 
becomes  distended  with  gases,  result  usually  from  the  inges- 
tion of  very  fermentible  food,  such  as  new  or  unseasoned  hay 
or  grain.  The  rapid  bloating  or  distention  of  the  abdomen 
is  the  characteristic  symptom,  although  bloating  may  also 
occur  in  other  forms  of  colic.  If  unrelieved  it  may  termi- 
nate fatally  from  complications  due  to  obstructed  respiration, 
apoplexy,  intoxication  by  gas  absorption,  or  by  rupture  of 
the  bowel. 

Treatment. — Injections  frequently  repeated  of  soap  and 
water  to  which  has  been  added  about  one  ounce  of  turpen- 
tine previously  shaken  up  in  an  equal  amount  of  oil ;  massage 
of  the  abdomen,  walking  exercise,  when  the  animal  is  violent 
hypodermic  injection  of  morphine  six  grains,  or  if  this  is  im- 
possible give  prescription  No.  i  on  previous  page.  Gener- 
ally a  purgative  dose  of  aloes  is  advisable.  Where  relief  is 
not  thus  obtained,  puncturing  the  bowel  with  a  small  trocar 
is   usually  resorted   to.      It   is  performed  somewhat  in   the 
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same  way  as  for  bloating  in  cattle,  but  cannot  safely  be  done 
with  a  knife  as  in  the  latter  case. 

Colics  of  Constipation  are  less  pronounced  in  character 
than  those  just  described.  The  pains  are  moderate,  the  ab- 
domen somewhat  distended  and  the  bowel  passages  hard  and 
dry.  There  are  frequent  attempts  to  urinate.  Ordinarily 
the  animal  assumes  the  recumbent  position.  Constipation 
may  exist  for  many  days  without  giving  rise  to  colic.  It 
may  terminate  fatally  when  the  obstruction  becomes  absolute. 
It  is  due  most  frequently  to  drying  and  stasis  of  the  ingesta 
in  the  large  intestinal  reservoirs.  Coarse,  indigestible  hay 
(clover  or  prairie),  pea  hay,  cornstalks,  etc.,  along  with 
want  of  regular  exercise,  tend  to  produce  constipation. 
Occasionally  obstruction  may  arise  from  concretions  (calculi) 
in  the  bowels  and  also  from  abnormal  growths  (tumors)  and 
other  organic  changes.  Complete  obstruction  gives  rise  to 
symptoms  of  acute  gaseous  colic. 

Constipation  must  be  combatted  by  a  laxative  diet  such 
as  bran  in  the  form  of  mashes,  linseed  meal,  regular  moder- 
ate exercise,  injections  and  purgatives.  Colic  symptoms 
require  the  same  treatment  as  gaseous  colic. 

Verminous  colics  are  such  as  are  occasioned  by  the 
presence  of  worms  as  parasites  in  the  stomach  or  intestines. 
Several  species  each  of  round  worms,  tapeworms  and  larvae 
of  gadflies  may  give  rise  to  symptoms  of  colic.  Round 
worms  when  in  large  numbers  may  partially  or  completely 
obstruct  the  lumen  of  the  intestine,  while  the  larvae  of  gad- 
flies— so-called  *'bots" — appear  in  exceptional  cases  to  occa- 
sion gastric  or  intestinal  irritation  or  even  obstruction  of  the 
small  intestine.  Colics  of  this  kind  are  generally  not  severe, 
they  occur  chiefly  in  young  animals  which  exhibit  also  signs 
of  unthrift,  irregularity  of  the  bowels,  and  capricious  appe- 
tite.     Worms  may  also  be  seen  in  the  faeces. 

Treatment. — Attacks  of  colic  should  be  treated  by  some 
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of  the  remedies  already  given.  For  the  expulsion  of  worms 
a  crowd  of  remedies  are  recommended  none  of  which  are 
successful  in  all  cases.  Either  of  the  following  may  be  used: 
Tartar  emetic,  two  to  four  drachms  (according  to  age  of  ani- 
mal) dissolved  in  tepid  water  one  quart;  give  this  in  four 
doses  (eight  ounces  each  time)  three  or  four  hours  apart. 
Next  day  give  a  purge  of  aloes.  Or,  oil  of  turpentine  two 
fluid  ounces  in  six  ounces  linseed  oil  repeated  on  two  or  three 
successive  days  and  followed  as  before  by  a  purge.  For 
young  colts  half  an  ounce  to  an  ounce  can  be  given  in  six  to 
eight  ounces  of  castor  oil  and  the  purgative  omitted.  In  all 
cases  worm  medicines  should  be  given  while  fasting  and  be 
supplemented  by  good  food,  pure  water,  and  free  access  to 
salt.  The  small  **pin  worms"  of  the  rectum  are  removed 
by  injections  of  salt  and  water  or  weak  tobacco  infusion. 

Other  forms  of  colic  dependent  upon  aneurisms,  tumors 
and  changes  of  relation  of  the  intestines  are  seldom  accuratdy 
diagnosed  during  life,  little  amenable  to  treatment,  and  need 
not  be  discussed  here. 

Administration  of  Medicines, — It  is  quite  as  important 
for  those  who  have  to  treat  their  own  stock  when  sick  to 
know  how  medicines  should  be  given  as  to  know  what  reme- 
dies are  required.     The  unskilled   less  frequently  do   harm 
from  the  use  of  improper  drugs  than  by  reckless  drenching 
of  sick  horses.     Such  persons  should  never  attempt  to  drench 
horses  with  large  volumes  of  fluid ;   medicines  should  never 
be  given  by  way  of  the  nostrils.     The  remedies  prescribed  in 
this  article  are  to  be  given  by  the  mouth,  rectum,  or  with 
the  hypodermic  syringe.     The  latter  method  will  be  employed 
only  by  those  who  are  already  accustomed  to  using  it,  that 
is  by  physicians  or  veterinarians.     Rectal  injections  are  best 
given  by  a  large  syringe,  the  nozzle  of  which   must  be    well 
greased   and   no   undue   force   employed    in   introducing    it. 
Drenches  are  commonly  given  from  a   long-necked    bottle. 
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the  horse's  head  being  elevated  sufficiently  by  the  halterstrap 
thrown  over  a  beam.  A  better  way  is  to  elevate  the  head 
by  a  rope  one  end  of  which  is  fastened  around  the  upper  jaw 
only,  hence  in  the  mouth,  and  the  other  drawn  over  a  pulley 
or  beam  of  sufficient  height.  The  horse  should  be  backed 
into  a  stall  when  available  and  the  end  of  the  rope  held  by 
an  assistant  and  never  tied.  Not  more  than  two  or  three 
ounces  should  be  poured  into  the  back  of  the  mouth  at  once 
and  only  after  this  is  swallowed  should  more  be  given. 
When  the  animal  coughs  the  head  should  be  lowered. 

A  safer  and  more  convenient  way  of  giving  fluids  of 
small  bulk  is  by  means  of  a  syringe  made  by  inserting  a  cane 
about  eig^t  or  nine  inches  long  into  a  single,  mouthed  soft 
rubber  bulb.  These  bulbs  hold  about  two  ounces  and  may 
be  obtained  at  most  drug  stores.  The  head  being  slightly 
elevated  the  cane  is  introduced  into  the  mouth  from  the  side, 
pushed  back  along  the  roof  of  the  mouth  and  the  contents 
forced  out  by  compressing  the  bulb.  This  is  repeated  until 
the  whole  dose  has  been  given.  The  crushing  of  the  cane  is 
prevented  by  moving  the  end  back  and  forth  in  the  middle 
of  the  roof  of  the  mouth.  For  the  doses  prescribed  in  this 
article  this  method  is  reconnmended. 

Balls  or  pills  are  placed  on  the  back  of  the  tongue, 
which  is  drawn  forward  with  the  left  hand.  They  are  carried 
back  by  the  hand  (which  requires  practice  to  be  done  with 
safety)  or  by  means  of  a  balling-gun,  or  simply  stuck  on  the 
end  of  a  short,  not  sharp-pointed,  stick,  but  by  this  last 
method  unless  carefully  done  there  is  some  risk  of  injuring 
the  throat. 

Some  Further  Tests  of  the  Relation  Between  Cattle  Ticks 
and  Texas  Cattle  Fever. 

In  a  previous  bulletin  (No.  20)  were  detailed  some  ex- 
periments showing  how  the  disease  of  cattle  known  as  Texas 
Fever  was  conveyed  north  from  the  infected  districts  almost, 
if  not  quite  exclusively,  by  the  ticks  which  Southern  cattle 
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bear  on  their  bodies.  Experiments  conducted  at  Washing- 
ton (Bureau  of  Animal  Industry),  at  Kansas  Experiment 
Station  (unpublished),  and  at  this  Station  indicate  that  all 
cattle  ticks  grown  on  Southern  cattle  have  within  them  an 
infective  principle  which  they  transmit  to  their  progeny  and 
that  this  is  not  lost  in  successive  generations  of  the  same  year 
raised  on  Northern  cattle.  Northern  pastures  which  have 
become  infected  during  the  summer  are  usually  found  to  be 
safe  the  following  year,  which  may  result  from  all  the  ticks 
being  killed  by  the  cold  of  winter  or  from  those  that  survive 
having  lost  their  infective  power.  That  the  fever  begetting 
power  (for  cattle)  of  this  species  of  tick  is  not  permanent  is 
shown  by  this  year's  observations.  « 

Young  cattle  ticks  hatched  out  early  in  spring  from  eggs 
deposited   the  previous  fall  (See  Bulletin  20)    were  placed 
(April   iSth)  in  large  numbers  on  a  four  year  old  horse  on 
which  they  grew  to  maturity  by  May  6th  to  30th.     Although 
the  experiment  was  not  made  specially  to  test  the  suscepti- 
bility of  the  horse  to  Texas  Fever  a  careful  examination  was 
made  daily  to  detect  any  signs  of  sickness.     The  horse  raised 
a  fair  crop  of  ticks  but  showed  no  sign  of  Texas  Fever  in- 
fection.    The  progeny  of  these  ticks   (grown  on  the  horse) 
tested  during  the  hot  weather  of  summer  on  four  cattle  and 
in   two  successive  generations,  were  found  to  have  lost  all 
power  of  producing  the  disease.     The  tests  were  made  in 
the  same  way  as  in  the  previous  year,  that  is,  by  placing  the 
larval  ticks  on  the  bodies  of  the  cattle  and  carefully  noting 
the  temperature  and  condition  of  the  cattle  for  the  following 
month.     The  ticks  matured  on  these  cattle  in  numbers  suffi- 
cient to   produce  disease   (judging  from   tests   of    previous 
year),  had  they  contained  the  infective  agent,   but  no  ill- 
health  or  rise  of  temperature  was  seen.     It  is  therefore  evident 
that  these   ticks   had    lost    their  infective  property.     From 
various  circumstances  it  was  impossible  to  make  the  experi- 
ments extensive  enough  to  decide  the  question  whether  this 
property  was  lost  from  the  process  of  over-wintering  in  this 
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climate  or  from  the  growth  of  one  generation  on  the  horse, 
but  as  other  observations  have  shown  (Texas  Fever,  Smith 
&  Kilborne,  p.  90)  that  wintering  in  the  Northern  regions 
does  not  necessarily  destroy  the  infective  power  of  ticks,  the 
presumption  is  that  the  latter  reason  is  correct. 

The  evidence  afforded  by  the  experiments  and  observa- 
tions of  this  year  go  to  show  that  in  this  climate  the  species 
of  tick  in  question  brought  from  the  South  rarely  survives  the 
winter ;   those  that  do  over- winter  pass  that  period  in  the  egg. 

These  ticks  grow  to  full  maturity  on  the  horse  without 
inducing  disease  in  their  host. 

The  progeny  of  the  Southern  cattle  ticks  which  have 
developed  on  the  horse  appear  to  have  lost  the  power  of  in- 
fecting Northern  cattle  with  Texas  Fever,  but  further  tests 
are  necessary  before  this  can  be  determined  with  certainty. 

In  connection  with  the  subject  of  Texas  Fever  the  more 
recent  regulations  of  the  Department  of  Agriculture  concern- 
ing cattle  transportation  in  Arkansas  may  be  here  appended 
in  order  that  publicity  may  be  given  to  the  matter  where 
most  needed. 

United  States  Department  of  agriculturb,  "I 

Office  of  Secretary,  V 

Washington,  D.  C,  August  30,  1893.  ) 

Notice  is  hereby  given  that  the  regulations  of  the  U.  S.  Department  of 
Agriculture,  of  date  February  15,  1893,  concerning  cattle  transportation,  are 
modified,  from  and  after  September  I,  1893,  so  as  to  exclude  the  counties  of 
Benton,  Washington,  Carroll,  Madison,  Boone,  Newton,  Marion,  Searcj, 
Baxter,  Stone,  P*ulton,  Izard,  Sharp,  Independence,  Lawrence,  Randolph, 
Greene  and  Clay,  in  the  State  of  Arkansas,  from  the  infected  area  described  in 
said  regulations,  and  the  quarantine  line,  established  by  said  regulations,  is 
hereby  changed  so  as  to  place  these  counties  north  of  said  line;  provided, 
that  nothing  in  this  order  is  to  be  construed  to  interfere  with  the  regulations  of 
any  State  affecting  the  movement  of  cattle  from  this  portion  of  the  State  of 
Arkansas.  J.  Sterling  Morton,  Secretary. 

General  Condition  of  Live  Stock  in  Arkansas. 

From  the  correspondence  received  during  the  year  on 
the  subject  of  Live  Stock  and  their  diseases,  it  is  inferred 
that,  with  the  exception  of  hogs,  all  kinds  of  stock  do  well 
nearly  everywhere  in  the  State.  A  number  of  counties  are 
reported  to  be  unsuited  for  raising  sheep  on  account  of  the 
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disease  to  which  they  succumb,  while  in  others  they  do  well 
if  given  sufficient  care.  On  the  whole  little  interest  is  taken 
in  this  kind  of  stock. 

Evidently  the  greatest  losses  to  the  farmers  of  this  State 
from  live  stock  diseases  are  from  cholera  and  other  diseases 
of  hogs.  Two -thirds  of  the  counties  heard  from  report  losses 
from  this  cause  ranging  from  a  few  animals  to  nearly  all  the 
hogs  in  the  locality.  Of  the  causes  given  for  these  losses 
the  most  common  are  lack  of  attention,  impure  water,  star- 
vation, acorns,  and  cotton  seed,  all  of  which  no  doubt  con- 
tribute their  share,  but  the  most  important  source  of  this 
fatality  in  hogs  is  the  neglect  of  all  precautions  to  keep 
healthy  animals  from  mixing  with  the  diseased. 

Those  who  have  reported  skin  diseases  of  hogs  are 
referred  for  advice  to  Bulletin  No.  20. 

Horses  have  been  unusually  healthy  during  the  year, 
the  only  diseases  of  any  consequence  reported  being  Stag- 
gers, Colic  and  "Foot-evil."  Glanders  is  reported  in  three 
counties. 

Cattle  died  in  considerable  numbers  in  St.  Francis  and 
Lee  Counties  from  Texas  Fever  during  the  summer.  Other 
diseases  of  cattle  complained  of  are  "Murrain,"  "Hydro- 
phobia," an  epizootic  form  of  Ophthalmia,  and  a  disease  of 
the  lungs  caused  by  the  presence  of  worms.  These  two 
latter  diseases  are  quite  prevalent  in  many  districts  and  will 
be  investigated  and  reported  on  in  a  future  bulletin. 

Note. — The  impossibility  in  this  State  of  obtaining  expert  advice  on  the 
treatment  of  animal  diseases  renders  it  necessary  that  the  fanner  should  him- 
self know  something  of  this  subject.  It  is  with  the  aim  of  supplying  such 
information  that  this  bulletin  is  issued.  Letters  from  residents  of  the  State 
asking  information  on  live  stock  diseases  will  be  answered  from  this  Station  as 
heretofore.  In  reply  to  those  who  have  asked  for  the  names  of  books  on  this 
subject  the  following  may  be  mentioned  as  especially  written  for  farmers. 
Government  publications  are  free  and  can  be  obtained  (if  editions  are  not 
exhausted)  by  application  to  your  Congressman  or  U.  S.  Senator  cr  to  the 
Agricultural  Department  at  Washington. 

Special  report  on  Diseases  of  the  Horse. — U.  S.  Department  of  Agricul- 
ture, 1890. 

Sp  cial  report  on  Diseases  of  Cattle  and  Cattle  Feeding, — U.  S.  Depart- 
ment of  Agriculture,  1892. 

The  Farmer'^s  Veterinary  Adviser, — Prof.  Jas.  Law,  Ithaca,  N.  Y.  List 
price,  $3.00.  R.  R,  DINWIDDIE. 


Apple  Scab. 

This  disease  is  generally  known  over  the  State  and  it  is 
inferred  that  fruit  growers  are  familiar  with  it.  But  for  the 
benefit  of  those  not  familiar  with  the  disease  and  who  wish 
to  be  able  to  recognize  it,  a  short  description  is  here  given. 

The  disease  causes  the  brown  or  black  scabs  that  are 
noticed  on  the  apple.  These  scabs  have  a  rough,  hard  sur- 
face and  are  composed  of  a  corky,  hard  material.  The  edges 
are  jagged  and  rough  and  are  of  a  grayish  appearance.  This 
disease  must  not  be  confused  with  bitter  rot,  in  which  the 
surface  of  the  apple  and  the  flesh  immediately  beneath  it  are 
decayed.  The  flesh  of  the  apple  under  the  scab  is  firm  and 
differs  in  appearance  from  that  of  a  healthy  apple  only  in 
having  a  more  greenish  tint. 

In  combating  all  fungus  diseases  it  is  essential  that 
something  of  the  life  history  of  the  disease  be  known,  thus 
enabling  us  to  determine  the  proper  time  to  apply  remedies 
for  preventing  it.  From  what  is  known  of  apple  scab  it  is 
believed  that  the  trees  are  affected  early  in  the  season.  The 
disease  is  reproduced  by  means  of  spores  which  are  carried 
to  the  healthy  plants  by  the  wind  and  in  other  ways.  The 
spores  live  through  the  winter  in  the  rubbish,  old  leaves  and 
fruit  and  under  the  rough  bark  of  the  trees  and  are  ready  to 
begin  the  attack  as  soon  as  the  leaves  open  in  the  spring. 
The  condition  of  the  atmosphere  here  is  very  favorable  for 
the  development  of  the  disease  at  an  early  date. 

The  spores  germinate,  grow  and  produce  new  spores, 
which  are  blown  to  healthy  leaves  and  fruit.  Thus  the  de- 
velopment is  kept  up,  if  the  weather  is  favorable,  throughout 
the  growing  season.  The  scab  thrives  best  in  cool,  damp 
weather.  A  continued  dry  spell  checks  the  development  of 
the  disease. 
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The  leaves  are  attacked  quite  early  and  the  disease  is 
recognized  by  roundish,  olive  green  spots  on  them.  These 
spots  run  together  and  form  large  blotches  as  the  disease  ad- 
vances. The  first  indication  of  scab  on  leaves  last  year  was 
noticed  about  May  6th.  On  the  fruit  the  disease  is  often 
noticed  while  the  apples  are  quite  small  but  not  for  some  time 
after  the  leaves  are  affected.  It  is  to  the  fruit  that  the  dis- 
ease does  the  main  damage. 


Apple  Affected  with  Scab.*  . 

Spraying  for  Apple  Scab. 

The  importance  of  preventing  the  apple  scab  by  apply- 
ing some  poison  by  means  of  a  spray  has  caused  much  in- 
vestigation and  experiment  work  to  be  done  during  the  last 
few  years.  Good  results  have  followed  and  remedies  can 
now  be  recommended  with  the  assurance  that  they  will  pre- 
vent the  disease  to  a  great  extent.  The  copper  salts  have 
proven  the  best  remedies  of  all  the  materials  tested  and  are 
generally  recommended  for  the  apple  scab  and  other  fungus 
diseases,  especially  those  attacking  the  grape.  The  copper 
salts  must  be  applied  in  such  a  combination  that  they  will  ad- 
here to  the  parts  and  remain  on  them  even  during  wet  weather. 


*This  cut  was  made  by  the  Wisconsin  Exp.  Sta 


HORTICULTURE.  26 

From  the  nature  of,  the  disease  and  the  method  of  re- 
production and  attack  on  leaves  and  fruit  it  is  evident  that  a 
remedy  to  be  effective  must  be  present  on  the  surface  to  kill 
the  spores  as  they  come  in  contact  with  it — that  is,  before 
they  germinate.  After  germination  takes  place  and  the 
spores  have  entered  the  tissue  of  the  leaf  or  fruit  they  cannot 
be  reached  from  without  by  any  poison  and  any  amount  of 
spraying  will  not  kill  them.  Thus,  to  be  most  effective, 
spraying  must  be  done  early,  so  that  the  fungicide  is  present 
on  the  surface  when  the  spores  begin  the  attack  and  the  ap- 
plications should  be  repeated  from  time  to  time  as  long  as 
there  is  danger  of  infection. 

Time  to  Spray,  No  set  rule  as  to  time  of  applying  mix- 
tures can  be  given.  The  time  of  applying  and  the  number 
of  applications  will  vary  with  the  locality  and  the  season. 
The  first  spraying,  given  before  the  leaves  open,  is  found  to 
be  very  beneficial.  The  trees  are  easily  sprayed  at  this  time 
and  but  little  of  the  mixture  is  needed  to  effectually  do  the 
work.  The  second  spraying  is  given  soon  after  the  blossoms 
fall  and  a  third  in  about  twelve  days  after ;  a  fourth  in  about 
a  month  if  necessary.  The  number  of  applications  will  de- 
pend much  upon  the  season  and  the  prevalence  of  the  dis- 
ease. Later  applications  are  especially  beneficial  where  the 
crop  is  damaged  by  bitter  rot. 

Fungicides.  For  the  first  spraying  (the  one  given  be- 
fore the  leaves  open),  the  simple  solution  of  copper  sulphate 
is  best.  This  solution  is  easily  prepared  and  is  cheaper  than 
the  others.  It  is  also  as  effective,  but  it  should  not  be  used 
after  the  leaves  open  as  there  is  danger  of  injury  to  the  foli- 
age. For  the  second  and  third  applications  use  Bordeaux 
mixture  and  Paris  green  or  London  purple,  as  the  insecticides 
can  be  applied  in  combination  with  the  fungicide  and  thus 
save  one-half  the  labor  that  would  be  necessary  to  make  the 
applications  separately.     The  later  applications  may  be  made 
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with  either  Bordeaux  mixture  or  ammoniacal  solution. 
When  spraying  is  done  near  the  time  of  ripening,  use  Am- 
moniacal solution  in  preference  to  the  Bordeaux  mixture  as 
it  does  not  injure  the  appearance  of  the  fruit. 

The  formulas  for  fungicides  and  their  preparation  were 
given  in  Bulletin  No.  21  of  this  Station.  However,  for  con- 
venience, part  of  them  will  be  repeated  here. 

Bordeaux  Mixture.  This  mixture  has  proved  to  be  the 
best  fungicide  for  all  purposes  of  any  of  the  copper  salts  and 
is  the  one  most  generally  used.  In  Bulletin  No.  21,  three 
formulas  were  given  for  this  mixture.  But  formula  II.  k 
found  to  give  as  good  results  as  either  of  the  others,  is 
cheaper  and  can  be  more  easily  applied.     The  formula  is: 

Sulphate  of  copper  (Blue  stone) 6  pounds. 

Lime 4       ** 

Water 45  gallons. 

To  prepare  this  mixture  dissolve  the  copper  sulphate  is 
four  gallons  of  water.  This  is  best  don^  in  a  barrel  and 
should  be  left  for  several  hours  if  cold  water  is  used  as  it  is 
slow  to  dissolve  in  cold  water.  But  if  hot  water  be  used  it 
can  be  quickly  dissolved.  To  facilitate  the  work  it  is  best  to 
buy  the  powdered  sulphate  as  it  costs  but  little  more.  K 
this  cannot  be  done  hot  water  should  be  used.  Pour  boiling 
water  upon  the  sulphate  in  a  wooden  vessel.  Fresh  litnc 
thoroughly  slaked  should  be  used.  To  this  add  three  or 
four  gallons  of  water  and  strain  into  the  copper  solution.  It 
is  important  that  it  should  be  carefully  strained  as  large  par- 
ticles interfere  with  the  work  of  the  nozzle.  To  the  mixture 
add  enough  water  to  make  the  required  strength.  If  four  or 
five  pounds  fresh  lime  cannot  be  had,  six  pounds  of  partially 
air  slaked  lime  might  be  used  to  advantage. 

Ammoniacal  solution  of  copper  carbonate  is  often  used 
as  a  substitute  for  Bordeaux  mixture  and  on  account  of  its 
not  damaging  the  appearance  of  the  fruit  is  used  for  the  late 
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Sprayings.  This  solution  is  more  easily  applied  and  it  is  less 
trouble  to  prepare  for  use  than  the  Bordeaux  mixture.  From 
a  comparison  of  results  obtained  from  its  use  here  and  else- 
where it' could  not  be  recommended,  however,  as  a  substitute 
for  the  Bordeaux  mixture  except  for  the  late  sprayings. 
The  formula  is : 

Copper  carbonate 5  ounces. 

Aqua  ammonia. 3  pints. 

Water 45  gallons. 

To  prepare  for  use  mix  the  copper  carbonate  with 
enough  water  to  make  a  thin  paste.  Add  the  three  pints  of 
ammonia  and  if  that  will  not  dissolve  the  pasrte  add  enough 
more  to  bring  about  that  result.  To  this  add  forty-five  gal- 
lons of  water.  This  solution  should  be  used  when  first  pre- 
pared . 

Simple  solution  of  copper  sulphate  is  found  valuable  for 
spraying  the  trees  and  vines  before  the  buds  open.  Owing 
to  the  ease  with  which  it  is  applied  it  is  the  best  fungicide 
to  use  for  the  early  spraying. 

The  formula  is : 

Copper  sulphate "i  pound. 

Water 25  gallons. 

Insecticides,  When  applying  fungicides  for  apple  scab 
the  insecticides  for  the  apple  worm  or  codling  moth  can  be 
used  in  combination  with  them  at  no  additional  expense  ex- 
cept the  cost  of  the  poison.  Fully  as  good  results  follow 
their  use  when  used  in  combination  as  when  used  separately. 
The  two  insecticides  used  for  this  purpose  are  Paris  green 
and  London  purple.  Their  value  depends  upon  the  amount 
of  arsenic  they  contain.  They  are  practically  insoluble  in 
pure  water  and  are  preferable  to  white  arsenic  which  is  some- 
times used  for  this  purpose  but  owing  to  its  slight  solubility 
it  is  not  safe  to  use  it  on  account  of  its  injury  to  foliage. 
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The  strength  recommended  is  one  pound  of  the  arsenites  to 
two  hundred  gallons  of  water,  or  about  one  quarter  of  a 
pound  per  barrel,  when  used  alone,  but  when  used  in  combi- 
nation with  Bordeaux  mixture  or  when  freshly  slaked  lime  is 
added  it  may  be  safely  used  in  one  pound  to  one  hundred 
and  sixty  gallons  of  water. 

Care  must  be  taken  not  to  spray  before  the  blossoms 
fall.  The  importance  of  this  cannot  be  too  strongly  urged, 
as  it  is  destructive  to  insects  so  important  to  the  thorough 
fertilizing  of  the  flowers  and  it  does  not  prove  so  effectual. 
as  the  poison  is  liable  to  be  washed  off  before  it  is  needed  to 
kill  the  worms.  Furthermore  it  is  highly  injurious  to  bee 
keepers  in  the  vicinity  by  destroying  the  bees. 

Spraying  Experiments. 

To  practically  test  spraying  for  apple  scab  an  experi- 
ment was  carried  on  by  the  Station  last  year.  Two  orchardi 
that  had  been  damaged  to  a  great  extent  in  previous  years 
by  the  disease  were  selected  for  the  test.  Trees  of  the  wine- 
sap  variety  were  selected,  as  this  is  one  of  the  worst  varieties 
to  scab  in  this  section.  Two  orchards  were  taken  so  thai 
one  would  be  a  check  for  the  other.  One  was  under  culti- 
vation ;   the  other  was  not. 

Orchard  No.  i,  owned  by  Mr.  Lea,  is  an  old  orchard, 
the  trees  being  twenty  years  old,  It  has  been  in  a  good 
state  of  cultivation  for  the  last  three  years.  Previous  to 
that  it  had  been  without  cultivation  for  nine  years.  The 
trees  are  large  and  healthy  and  had  been  carefully  pruned 
the  previous  winter.  Owing  to  a  difference  in  the  character 
of  the  soil  and  situation  the  trees  were  grouped  so  that  the 
check  tree  and  those  sprayed  in  each  group  were  under  the 
same  conditions,  as  well  as  being  similar  as  regards  size  and 
appearance. 
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Fifteen  trees  were  selected  in  this  orchard  for  the  test. 
Nine  were  sprayed  and  six  left  as  checks.  They  were  di- 
vided into  six  groups,  thus  giving  one  check  for  each  group. 
The  balance  of  the  orchard,  which  comprises  about  nine 
acres,  was  sprayed  during  the  season  by  the  owner.  In  giv- 
ing the  results  of  the  experiment  each  group  is  numbered  in 
the  table  and  is  considered  independently.  Bordeaux  mix- 
ture according  to  the  formula  given  elsewhere  was  used  for  all 
the  sprayings  and  proved  the  best  fungicide.  An  Excelsior 
nozzle  was  used  and  did  the  work  well.  The  pump  used  is 
one  manufactured  by  the  Field  Force  Pump  Co.  The 
amount  of  mixture  given  each  tree  was  about  five  gallons  at 
each  spraying.  The  first  application  was  given  April  26th. 
The  blossoms  had  all  fallen,  the  majority  perhaps  one  week 
previous.  There  were  no  signs  of  scab  on  leaves  at  this 
time.  The  second  application  was  made  May  nth.  At 
this  time  the  scab  had  started  and  was  on  the  leaves  of  the 
check  trees  to  quite  an  extent.  A  small  amount  of  scab  was 
noticed  on  the  leaves  of  the  sprayed  trees  but  the  disease  had 
not  attacked  the  fruit  of  either  set.  When  the  third  applica- 
tion was  given,  June  5th,  the  scab  had  secured  a  strong  foot- 
hold on  the  check  trees,  both  on  the  leaves  and  fruit.  On 
sprayed  trees  there  was  no  increase  of  scab  over  that  at  the 
time  of  second  spraying,  neither  had  it  attacked  the  fruit. 
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TABLE  I. 

Record  of  Fallen  Apples  Picked   from  under    trees  during 

the  Season. 


J  Sprayed.  .. 
Unsprayed 

r  Sprayed..... 

GROUP  II... -j  Sprayed... 
I 
I.  Unsprayed 

C  Sprayed 

GROUP  III..  ] 

(  Unsprayed 

r  Sprayed.  ... 

GROUP  IV.. J  Sprayed... 

(.Unsprayed 

(  Sprayed 

GROUP  V.    ] 

(  Unsprayed . 

I  Sprayed 
Sprayed 
Unsprayed 


in 

< 

4- 
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1 

i 

t 

1 
1 
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u 

J! 

is 

r 

93 

60 

80 

93 

^ 

87 

117 

i8a 

769 
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36 

14 

40 

s6 

79 

37 

38 

377 

60 

17 

46 

57 

39 

68 

134 

134 

53 

59 

37 

50 

56 

50 

83 

93 

X41 

357 

"5 

36 

43 

38 

36 

67 

,  38 

38 

4C0 

90 

37 

76 

94 

37 

"5 

ns 

376 

9¥> 

5*9 

93 

139 

83 

85 

370 
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"9 

1408 

32 

4 

15 

84 

14 

»5 

55 

«49 

?« 

S8 

36 

64 

86 

53 

84 

13X 

162 

6S3 

650 

xa8 

IZO 

9' 

87 

150 

1x3 

167 

144^ 

Z03 

35 

74 

60 

49 

65 

70 

70 
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93 

90 

93 

48  1 

90 

58 

80 

1041 

Z16   > 

38  j 

77 

80 

99  ' 

X39 

>34 

394 

■io6j 

99 

65  . 

Z06 
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75 

XI8 

'97 

30O 

98; 

697  1 

87  1 

144 

ii9  j 

80  , 

1X5 

laa 

XI9 

iW 

In  order  that  the  total  number  of  apples  borne  by  each 
tree  in  the  experiment  be  known  the  windfalls  were  all  picked 
from  under  the  trees,  counted  and  carried  from  the  orchard 
on  the  dates  given  in  the  table.  The  average  number  of  ap- 
ples that  fell  from  the  check  trees  was  1,034,  ^"d  from  the 
sprayed  704.  There  was  considerable  difference  in  the  value 
of  the  windfalls  from  the  two  sets.  From  the  sprayed  trees 
the  apples  that  fell  after  the  third  gathering  were  carried  to 
the  fruit  house  where  most  of  them  were  evaporated  and  the 
remainder  were  made  into  cider.      From  the  check  trees  the 
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fallen  apples  were  almost  worthless.     Only  a  small  per  cent 

were  fit  for  evaporating  or  cider. 

That  a  large   proportion  of  the   windfalls  from  the  un- 

sprayed  trees  fell  during  the  early  part  of  the  season  is  clearly 

shown  from  the  table.     With  the  sprayed  trees  the  greater 

portion  fell  later  in  the  season  when  they  were  sufficiently 

large  for  use. 

TABLE  II. 

Apples  gathered  from  trees  September  29. 


GROUP  I 


i  Sprayed  
Un«prayed . 


I  Sprayed 
Sprayed 
Unsprayed . 


GROUP  III  . 


(  Sprayed 

(  Unsprayed  . 


i  Sprayed 
Spiayed 
Unsprayed  . 


GROUP  V. 


(  Sprayed  

( Unsprayed  . 


I  Sprayed  .... 
Sprayed 
Unsprayed  . 


1 

6 

1 

1 

Total  Number 
Fallen    Apples 
from  Table  No. 
I. 

39 

665 

697 

769 

84 

0 

84 

377 

64 

978 

104a 

335 

41 

356 

397 

557 

4a 

7 

49 

400 

9 

574 

583 

940 

318 

4 

32a 

1408 

14 

ars 

267 

308 

90 

894 

914 

653 

556 

24 

580 

1496 

63 

«>5 

a68 

535 

318 

13 

331 

104X 

47 

1x38 

ix8s 

1067 

12 

66z 

673 

981 

356 

"S 

68x 

1483 

2S 


1466 

461 

1373 

954 
449 

1523 
1730 


15^7 
2076 

793 
1379 

2252 
'654 
2x64 


Fjrom  Table  II.  it  is  seen  that  a  considerable  difference 
exists  between  the  number  of  apples  gathered  from  the 
sprayed  trees  and  from  the  checks.  The  average  number 
from  the  sprayed  trees  is  nearly  twice  that  from  the  checks. 
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Counting  the  fallen  apples  and  those  gathered  from  the  trees 
the  average  number  that  grew  on  the  spxayed  trees  this  sea- 
son was  1,3 5 1  per  tree  while  on  the  check  trees  the  number 
was  1,375  per  tree,  showing  that  the  check  trees  averaged  a 
few  more  apples  than  the  sprayed  trees,  but  at  gathering 
time  the  average  number  of  apples  picked  from  each  sprayed 
tree  was  647,  while  the  average  number  picked  from  each 
check  tree  was  341. 

The  apples  showing  scab  from  the  sprayed  trees  were 
five  per  cent,  and  from  the  unsprayed  ninety-one  per  cent. 
In  other  words,  ninety-five  apples  in  every  hundred  from 
the  sprayed  trees  were  free  from  scab,  while  from  the  un- 
sprayed trees  only  nine  in   each  hundred  were   unaffected. 

The  sprayed  trees  yielded  an  average  of  two  and  three- 
fourths  bushels  per  tree  of  marketable  apples,  while  the  un- 
sprayed trees  averaged  one  and  three-eighths  bushels  per 
tree  and  only  thirty-five  per  cent  of  it  was  marketable  or  less 
than  one-half  bushel  of  marketable  apples  to  the  tree.  The 
remaining  sixty-five  per  cent  was  a  poor  grade  of  cider  ap- 
ples. The  cost  of  spraying  was  seventeen  cents  per  tree, 
and  the  increase  in  marketable  apples  was  two  and  one-fourth 
bushels,  making  a  cost  of  less  than  eight  cents  per  bushel. 

Orchard  No.  2.  This  orchard,  owned  by  Mr.  Duncan, 
is  about  seventeen  years  old.  It  has  not  been  under  cultiva- 
tion for  several  years  but  the  trees  are  large  and  healthy. 
No  difference  in  the  soil  could  be  detected  and  of  the  four 
rows  taken  for  the  experiment  two  were  left  for  a  check,  the 
sprayed  and  the  unsprayed  alternating.  Of  the  sprayed 
trees  there  were  thirteen;  of  the  unsprayed,  eleven.  The 
dates  of  the  sprayings  were  April  27th,  May  13th  and  June 
3d.  The  amount  of  the  mixture  given  each  tree  averaged 
about  the  same  as  in  orchard  No.  i. 

The  results  in  this  orchard  correspond  so  closely  with 
those  obtained  in  orchard  No.  i  that  they  will  not  be  given 
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in  detail.  The  proportion  of  scabby  fruit  is  somewhat  less  in 
this  orchard  than  in  the  other,  as  is  also  the  amount  of  scab 
on  the  sprayed  fruit.  The  number  of  scabby  apples  on  the 
check  trees  was  eighty-nine  per  cetit  of  the  apples  gathered. 
The  number  of  scabby  apples  on  the  sprayed  trees  was  three 
per  cent.  Thus  from  the  sprayed  trees  we  have  ninety-seven 
per  cent  of  the  fruit  free  from  scab  and  eleven  per  cent  free 
from  the  disease  on  the  check  trees.  All  of  the  fruit  from 
the  sprayed  trees  was  sold  to  shippers  and  was  therefore 
classed  as  marketable.  Forty-two  per  cent  of  the  fruit  from 
the  check  trees  was  marketable. 

Bitter  Rot. 

This  disease  causes  considerable  loss  in  this  State. 
From  the  reports  received  it  is  inferred  that  the  loss  is  not 
confined  to  any  particular  section.  The  disease  does  not 
attack  the  fruit  until  it  is  nearly  or  quite  ripe,  and  often  is 
not  noticed  to  any  alarming  extent  till  after  the  fruit  has 
been  gathered  and  stored.  It  was  more  general  in  this  sec- 
tion in  1892  than  last  year. 

This  disease  is  first  noticed  as  small  specks  or  spots  of 
brown  color  on  the  surface  of  the  apple.  They  grow  very 
rapidly  until  the  whole  surface  is  covered.  The  spots  are  a 
little  sunken  and  the  center  is  thickly  covered  with  black 
pustules.  These  are  arranged  in  circles  over  the  surface, 
giving  it  the  appearance  of  several  concentric  rings.  Some- 
times the  pustules  are  not  black.  Fruit  taken  from  a  cave 
in  this  vicinity  after  being  stored  but  a  few  weeks  showed 
pustules  of  a  light  brown  color  and  the  entire  spots  were  light 
in  color.     The  bitter  taste  of  the  rot  aids  in  distinguishing  it. 

Remedies,  The  fungicides  used  for  preventing  apple 
scab  and  other  plant  diseases  are  in  all  probability  more  or 
less   effective  in  preventing  this  disease.     No  experiments 
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were  carried  on  for  the  purpose  of  preventing  this  disease 
this  year  but  results  obtained  in  this  connection  from  the 
work  for  apple  scab  are  here  given. 

There  was  no  bitter  rot  on  the  check  trees  in  orchard 
No.  I,  but  in  orchard  No.  2  there  was  considerable  damage 
from  the  disease.  On  each  of  the  eleven  check  trees  there 
were  a  number  of  apples  damaged  by  bitter  rot.  It  had 
only  started  at  gathering  time  and  the  spots  were  small.  On 
eleven  trees  sprayed  three  times  there  was  only  one  apple 
that  showed  bitter  rot.  On  two  trees  sprayed  twice  there 
was  one-half  as  many  apples  affected  with  the  disease  as  on 
the  check  trees.  It  is  inferred  from  these  results  that  the 
third  spraying  prevented  the  disease  in  a  large  measure  aoc 
also  that  the  spraying  for  the  scab  almost  entirely  prevented 
the  bitter  rot. 

Test  of  Keeping  Qualities  of  Sprayed  and  Unspraji^ 
Fruit,  On  October  2d  several  boxes  of  apples  from  orchard 
No.  I  were  placed  in  a  room  at  the  Station  for  the  purpose 
of  comparing  the  keeping  qualities  of  sprayed  and  unsprayed 
fruit.  The  apples  of  each  class  were  average  specimens  and 
free  from  worms.  The  boxes  were  placed  in  a  closed  and 
darkened  room  of  the  Station  building.  The  room  is 
on  the  east  side  of  the  building  and  near  the  north 
end  so  that  it  was  moderately  cool  even  through  Oc- 
tober. On  November  30th  the  fruit  was  examined, 
sorted  and  all  decayed  or  partially  decayed  apples  ^^ 
moved.  Of  the  sprayed  fruit  seven  per  cent  was  found 
to  be  decayed  and  of  the  unsprayed  fruit  forty-two  per 
cent.  The  remainder  of  the  sprayed  fruit  was  sound  and 
in  good  condition  while  the  remainder  of  the  unsprayed  fruit 
was  shrunken,  wilted  and  almost  entirely  unfit  for  use.  On 
January  22d  the  fruit  was  again  examined  and  sorted. 
Thirty-three  per  cent  of  the  sprayed  fruit  was  partially  or 
wholly  decayed;   the  remainder  was  firm  and  sound.     Fifty- 
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three  per  cent  of  the   unsprayed  fruit  was  decayed,  while  the 
remainder  was  partially  decayed. 

The  results  of  a  similar  experiment  carried  on  by  Prof. 
Lodeman  are  given  as  reported  in  Bulletin  No.  60,  of  the 
Cornell  Experiment  Statfon : 

**A  few  Fall  Pippin  and  Maiden's  Blush  apples  were  selected  from  the 
sprayed  and  also  from  the  unsprayed  portion  of  the  trees  about  September 
20th.  Bordeaux  mixture  had  been  used  upon  the  former.  They  were  stored 
in  a  cool,  dry  cellar.  On  the  15th  of  October  the  unsprayed  apples  began  to 
show  signs  of  shriveling.  The  scabby  portions  were  depressed  and  some 
days  later  showed  signs  of  decay.  November  i8th  the  unsprayed  apples  were 
much  shriveled  and  somewhat  decayed.  The  sprayed  apples  which  were  ex- 
ceptionally fine  specimens,  were  still  plump  and  fit  for  market  It  is  possible 
that  the  keeping  qualities  of  apples  may  be  considerably  affected  by  proper 
applications.' ' 

General  Results,  The  value  of  the  fallen  apples  from 
the  sprayed  trees  for  evaporating  and  cider  over  those  from 
unsprayed  trees,  was  more  than  enough  to  pay  for  the  spr?iy- 
ing,  thereby  leaving  the  increase  of  marketable  apples  due 
to  spraying  as  profit. 

The  fruit  from  sprayed  trees  was  practically  free  from 
scab  and  nearly  twice  as  many  apples  were  on  them  at  gath- 
ering time  as  were  on  the  unsprayed  trees.  From  the  ex- 
periments this  year  it  is  inferred  that  three  or  four  sprayings 
are  sufficient  to  prevent  the.  scab.  The  trees  sprayed  but 
twice  gave  about  the  same  per  cent  free  from  scab  as  those 
sprayed  three  times,  but  the  apples  were  not  so  large  as 
those  sprayed  three  times. 

The  apples  from  sprayed  trees  were  larger  and  more 
even  than  those  from  unsprayed,  and  the  sprayed  fruit  was 
heavier. 

Cost  of  Spraying.  Three  applications  cost  about  seven- 
teen cents  per  tree. 

Tables  showing  the  weather  during  the  season  are  found 
on  last  pages  of  the  Bulletin.  These  tables  are  from  the 
weather  record  kept  by  Prof.  G.  L.  Teller.  In  the  tables 
FAIR  means  PARTLY  CLOUDY. 
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Results  of  Spraying  for  Apple  Scab  at  Other  Stations. 
A  table  showing  results  of  four  and  six  applications  of 
Bordeaux  mixture  on  Fall  Pippin  and  Maiden's  Blush  ap- 
ples respectively,  taken  from  Cornell  Bulletin  No.  60,  is  here 

given. 

FALL   PIPPIN. 

Number  of  Per  Cent  Per  Cent  Per  Cent  Per  Cent  Weight  in  lbs- 

Applications,  ist  Class.  2d  Class.  Cider.  Wormy.  of  zoo  Apples. 

6  61  35  4  4  46 

None.  I  30  69  12  27 

maiden's  blush. 

4  48  35  17  2  n^ 

None.  IS  27  58  13  24  ;4 

In  regard  to  fungicides  Prof.  Lodeman  says  of  the  Bor- 
deaux mixture  in  Bulletin  No.  60: 

''In  no  case  did  any  other  fungicide  give  results  which  approached  in  ex- 
cellence those  obtained  from  this  mixture.  Nor  is  its  value  fully  shown  by 
the  number  of  apples  in  the  various  grades,  for  the  general  appearance  of  these 
apples  was  so  superior  that  the  fruit  of  the  Bordeaux  lots  could  be  identiSed 
at  sight  almost  with  certainty.  This  superior  appearance  was  mainly  due  to 
the  uniform  size  of  the  apple,  their  regular  form  and  the  smoothness  of  the 
skin." 

In  giving  the   comparison   of  size  of  sprayed  and  un- 

sprayed  fruit,  he  says: 

'*But  the  Maiden  Blush  apple  showed  what  could  be  done.  There  is  onlj 
one  tree  of  this  variety  in  the  orchard  and  this  year  it  bore  a  fair  crop.  One- 
half  of  this  tree  was  sprayed  with  Bordeaux  mixture  and  the  other  half  was  not 
touched.  When  harvested  a  hundred  average  apples  of  the  unsprayed  side 
weighed  24^  pounds  while  an  equal  number  similarly  chosen  from  the 
other  half  of  the  tree  weighed  37^^  pounds;  a  gain  of  over  fifty-four  percent. 
This  difference  was  forcibly  shown  in  another  way ;  in  fact,  so  plainly  and 
conclusively  did  it  show  the  value  of  spraying  apples  susceptible  to  the  attacks 
of  the  scab  that  it  alone  would  convince  the  most  skeptical  that  the  operation 
is  a  paying  one.  One  hundred  average  unsprayed  apples  filled  a  half  bushel 
basket  evenly  full.  One  hundred  of  the  average  sprayed  apples  filled  a  bushel 
basket  evenly  full.  Thus  the  bulk  of  the  crop  of  Maiden  Blush  was  practically 
doubled." 

Prof.  Garman,  in  Kentucky  Experiment  Station  Bulletin 
No.  44,  says: 


HORTICULTURE.  6 1 

**On  two  occasions,  May  23d  and  June  6th,  after  spraying  the  trees  on 
which  we  were  making  regular  observations,  the  surplus  Bordeaux  mixture  was 
sprayed  upon  a  Janet  tree  which  stood  near,  being  one  of  several  in  a  row. 
It  was  noticed  from  time  to  time  that  its  leaves  and  fruit  appeared  to  be  in 
better  condition  than  those  of  its  fellows  of  the  same  variety,  but  it  was  given 
no  further  attention  until  the  time  of  picking,  October  8th,  when  the  apples 
from  this  tree  and  those  from  another  one  as  nearly  like  it  as  could  be  found 
were  compared.  It  was  found  that  the  apples  on  the  sprayed  tree  averaged 
considerably  larger  and  were  comparatively  but  little  injured  by  the  scab.  Of 
143  pounds  of  the  fruit  from  this  tree  4$}4  (31  i-io  per  cent)  pounds  were 
scabbed.  The  apples  from  the  check  tree  were  almost  wor  hless,  being  small 
and  misshapen,  and  of  sixty-seven  pounds  taken  from  the  tree  there  was  not  a 
single  apple  that  was  not  scabbed." 

THE  PREVALENCE  OF  APPLE  SCAB  AND  BITTER  ROT 
IN  THE  STATE. 

Subjoined,  are  reports  from  counties  in  the  State  as 
regards  apple  scab,  bitter  rot,  and  the  varieties  of  apples 
which  are  the  surest  bearers : 

/.  L.  Edwards,  DeWitt,  Arkansas  County, — "No  ap- 
ple scab  in  cultivated  orchards.  In  outdoor  orchards  about 
fifty  per  cent  damaged.  No  bitter  rot.  The  surest  bearers 
are  Ben  Davis,  Mammoth  Black  Twig,  Arkansas  Qlack  and 
Janet." 

R.  F,  Tucker,  Hamburg,  Ashley  County. — "Consider- 
able damage  from  apple  scab  and  bitter  rot.  Surest  bearers 
are  Shockley,  Summer  and  Winter  Pearmainand  Nickajack.** 

O.  L.  Dodd,  Mountain  Home,  Baxter  County. — "Apple 
scab  dama'ges  the  crop  to  a  limited  extent  only.  Surest 
bearers,  Winter  Pearmain,  Ben  Davis,  Limbertwig,  Shockley 
and  Arkansas  Black." 

D.  Wing  &  Bro.,  Rogers,  Benton  County. — "Consider- 
able damage  from  apple  scab,  especially  to  Winesap  and 
Arkansas  Black  varieties.  Also  damage  from  bitter  rot. 
Surest  bearers  are  Ben  Davis,  Mammoth  Pippin,  Maiden's 
Blush  and  Winesap." 

Spraying.  In  our  own  orchards  we  have  sprayed  for 
several  years  with  cpmplete  success,  having  this  year  a  full 
crop  of  perfect  apples,  hardly  a  wormy  one  to  be  found. 
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P.  A,  Rodgers,  Clemantine,  Benton  County. — "Twenty- 
five  per  cent  of  fruit  damaged  by  apple  scab  and  it  is  not 
confined  to  any  certain  varieties.  Some  damage  from  bitter 
rot.  Surest  bearers,  Ben  Davis,  Limbertwig,  Red  June  and 
Horse." 

Spraying  has  been  done  by  ten  per  cent  of  the  farmers 
with  good  results. 

Alvin  pickinson,  Bentonville,  Benton  County. — ''Twen- 
ty-five per  cent  of  the  apple  crop  damaged  by  scab.  The 
varieties  most  subject  to  it  are  Winesap,  Arkansas  Black  and 
White  Winter  Pearmain.  Some  damage  from  bitter  rot. 
Surest  bearers,  Ben  Davis,  Limbertwig,  Mammoth  Pippin. 
W.  W.  Pearmain  and  Missouri  Pippin." 

Spraying,  Forty  per  cent  of  the  larger  orchards  were 
sprayed  but  owing  to  wet  season  the  results  have  not  been 
very  satisfactory. 

G.  A.  Gamble,  Harrison,  Boone  County, — "Apple crops 
are  seriously  damaged  by  scab.  The  varieties  Arkansas 
Black  and  Winesap  are  the  worst  damaged.  There  is  some 
damage  from  bitter  rot.  Surest  bearers  are  Ben  Davis. 
Shockley,  Winesap,  Mammoth  Blacktwig,  Limbertwig  and 
Mlnkler." 

Spraying,  Orchards  were  sprayed  this  season  and  the 
codling  moth  defeated,  but  spraying  against  bitter  rot  was 
not  successful. 

/.  H,  Abernathy,  Warren,  Bradley  County, — "Am  not 
acquainted  with  the  disease  called  apple  scab.  However, 
the  apples  rot  before  they  ripen.  Surest  bearers  are  Red 
June,  Horse  and  Yates." 

P.  H,  Marbury,  Hum,  Clark  County, — "Some  damage 
from  apple  scab  but  not  to  any  great  extent.  The  variety 
most  damaged  is  Winesap.  Damage  from  bitter  rot  to  a 
great  extent.  Surest  bearers  are  Ben  Davis  and  Arkansas 
Black." 
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/.  Z.  Bozentan,  Arkadelphia ^  Clark  County, — '*No 
damage  from  apple  scab,  but  almost  a  total  destruction  to 
all  late  varieties  from  bitter  rot.  The  surest  bearers  are  Red 
June,  Early  Harvest  and  Horse." 

Spraying  has  been  done  to  a  limited  extent  with  bene- 
ficial results. 

7.  W,  Broke,  Rector,  Clay  County, — ''Nearly  one-half 
the  apple  crop  is  damaged  by  the  apple  scab.  The  most 
damage  is  confined  to  the  fall  varieties.  Some  damage  from 
bitter  rot.     The  surest  bearers  are  the  summer  apples." 

G.  D.  Milner,  M,  D,,  Milner,  Columbia  County, — 
'•Fully  three-fourths  of  the  crop  is  damaged  by  the  apple 
scab,  also  some  damage. from  bitter  rot.  The  surest  bearers 
are  the  summer  apples.*' 

7.  P,  Shultz,  Cash,  Craighead  County, — "The  late  va- 
rieties are  damaged  by  the  apple  scab,  but  the  bitter  rot 
does  the  most  serious  damage  of  all  the  diseases.*' 

M,  Frank  H,  Smeltzer,  Van  Buren,  Crawford  County, 
— "The  damage  from  apple  scab  is  about  fifty  per  cent: 
The  varieties  most  damaged  are  Ben  Davis,  Shockley  and 
Shannon.  Some  damage  from  ripe  rot.  The  surest  bearers 
are  Shockley,  Winesap  and  the  early  varieties." 

Dr,  W,  L,  Gullett,  Van  Bur  en,  Crawford  County, — 
"Apple  crop  is  badly  affected  in  some  parts  by  scab.  The 
fall  and  winter  varieties  are  most  damaged.  Surest  bearers 
are  the  early  varieties." 

Spraying,  The  few  experiments  of  this  year  resulted 
so  favorably  that  there  will  be  a  large  increase  next  year  of 
spraying. 

7.  M,  Neel,  Princeton,  Dallas  County, — "Some  damage 
from  apple  scab  and  bitter  rot.  The  surest  bearers  are  Ben 
Davis,  Limbertwig  and  Red  and  Yellow  June." 

S,  7.  Mathews,  Monticello,  Drew  County, — "No  dam- 
age from  apple  scab,  but  there  is  some  from  bitter  rot.     The 
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surest  bearers  are  Red  Astrachan,  Early  Harvest,  Horse, 
Taunton.  Yates  and  Shockley.** 

M,  E,  Moore,  Greenbriar,  Faulkner  County, — "About 
twenty-five  per  cent  of  the  apple  crop  is  damaged  by  scab, 
nearly  all  varieties  are  damaged  about  the  same.  Bitter  rot 
attacks  the  fruit  to  some  extent.  Surest  bearers  arc  Early 
Harvest  and  Red  June." 

A,  W.  Pool,  Ozark,  Franklin  County, — *'No  damage 
from  apple  scab  and  but  a  small  per  cent  of  damage  from 
bitter  rot.  Surest  bearers,  Ben  Davis,  Winesap,  Shockley, 
Early  Harvest  and  Summer  Queen." 

F,  L,  Massey,  Hot  Springs,  Garland  County, — ** Hardly 
any  damage  is  noticeable  from  apple  scab.  Some  from  bit- 
ter rot,  however.     Surest  bearers,  Ben  Davis  and  Shockley." 

Spraying,  What  spraying  has  been  done  has  been  a 
success. 

William  Sheppard,  Belfast,  Grant  County, — "About 
twenty-five  per  cent  of  our  apple  crops  are  damaged  by  the 
scab.  The  varieties  most  damaged  are  Shannon,  Horse  and 
Yellow  Pippin.  Some  damage  from  bitter  rot.  Surest 
bearers  are  Tull,  Ben  Davis,  Shockley  and  Pride  of  Texas  " 

T,  J ,  McClendon,  Nashville,  Howard  County, — "Apple 
scab  does  damage  to  the  apple  crop  in  all  sections  of  the 
county.  The  varieties  most  damaged  are  Winesap,  Ben 
Davis,  Kentucky  Streak  and  Shockley.  Bitter  rot  does 
damage  to  some  extent.  The  surest  bearers  are  Red  June, 
Early  Harvest,  Horse,  Buckingham,  Kentucky  Streak,  Ar- 
kansas Black,  W.  W.  Pearmain  and  Shannon." 

W,  /.  Arnold,  Melbourne,  Izard  County, — **The  apple 
crops  are  damaged  about  twenty  per  cent  by  scab.  The  va- 
rieties most  subject  to  it  are  Ben  Davis,  Northern  Spy, 
Smoakhouse  and  Shannon.  Some  little  damage  by  bitter 
rot.  The  surest  bearers  are  Winesap,  Ben  Davis,  Limber- 
twig,  Rome  Beauty  and  Rambo." 
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Spraying,  Very  little  has  been  done  but  it  has  been 
followed  with  good  results. 

M,  N,  Erwin,  Auvergne^  Jackson  County. — "About 
one-half  of  the  ^pple  crop  is  damaged  by  the  scab.  Some 
damage  this  year  by  bitter  rot.  The  surest  bearers  are  Early 
Harvest,  Red  June,  Horse,  Limbertwig,  Winesap,  Arkansas 
Black  and  Rusty  Coat." 

F,  A,  Hahn,  Lutherville,  Johnson  County. — **A11  va- 
rieties are  damaged  to  some  extent  by  apple  scab,  some  va- 
rieties nearly  one-half,  while  Shockley  and  Ben  Davis  about 
one-fourth.  The  varieties  most  damaged  are  Winesap,  Lim- 
bertwig and  Willowtwig.  Considerable  damage  from  bitter 
rot  this  year.  The  surest  bearers  are  Winesap,  Ben  Davis, 
Shockley,  Ingram,  Buckingham  and  all  the  June  apples." 

Geo,  P,  Murrell,  Austin,  Lonoke  County. — "Three- 
fourths  of  the  crop  from  winter  varieties  are  damaged  by 
apple  scab.  The  varieties  most  damaged  are  Kentucky 
Streak,  Shannon,  Nickajack  and  Ben  Davis.  Some  varieties 
are  badly  damaged  by  bitter  rot  while  others  are  not.  All 
northern  varieties  are  badly  affected  while  southern  varieties 
are  but  little.  Surest  bearers  are  Red  June,  Sops  of  Wine, 
Ben  Davis,  Yates,  Shockley  and  Virginia  Greening." 

L,  E,  Parker,  Aurora,  Madison  County. — "Some  va- 
rieties are  badly  affected  by  apple  scab.  Those  most  dam- 
aged are  Winesap,  Limbertwig  and  Shockley.  Very  little 
damage  from  bitter  rot.  Surest  bearers  are  Ben  Davis, 
Limbertwig,  Winesap,  Shockley  and  Shannon  Pippin." 

R.  W.  Perry,  George's  Creek,  Marion  County. — "Are 
not  troubled  with  apple  scab  in  this  county  to  my  knowledge, 
but  the  apple  crop  is  badly  damaged  by  bitter  rot.  Surest 
bearers  are  Maiden's  Blush,  Summer  Queen,  Early  Harvest, 
Red  June,  Ben  Davis,  Shockley,  W.  W.  Pearmain  and 
Wisesap." 


42  ARKANSAS  AGRICULTURAL  EXPERIMENT  STATION. 

/.  B.  Fulton,  Mount  Ida,  Montgomery  County. — "The 
apple  crop  is  damaged  to  a  considerable  extent  by  the  scab. 
The  varieties  most  damaged  are  Shockley  and  Smith's  Cider. 
There  is  also  much  damage  from  bitter  rot.  The  surest 
bearers  are  Shockley,  Red  June,  Smith's  Cider  and  Law- 
rence Seedling." 

W,  S,  S,  Snow,  Snow,  Newton  County, — Not  much 
damage  from  either  scab  or  bitter  rot.  The  varieties  dam- 
aged most  by  scab  are  Willowtwig,  Red  Limbertwig  and 
Twenty-Ounce  Pippin.  Surest  bearers  are  Kentucky  Red, 
Red  Limbertwig  and  Maiden's  Blush." 

JV,  E.  Jenkins,  Camden,  Ouackit.j  County, — "Ver} 
little  damage  is  noticed  from  apple  scab.  The  varieties  most 
damaged  are  Ben  Davis  and  Red  Astrachan.  Our  worst  ioe 
is  the  bitter  rot.  Surest  bearers  are  Red  June,  Horse,  Buck- 
ingham, Shockley  and  Winesap." 

Moses  Burke,  La  Grange  {Lee  Co.),  Phillips  Couttty.- 
*' Owing  to  apple  scab  and  blights  we  have  almost  given  up 
apples.  Hardly  any  varieties  seem  exempt  that  we  have 
tried.  Also  some  damage  from  bitter  rot.  Surest  bearers 
are  June  apples,   Limbertwig  and  Russett." 

A.  M.  Reinhardt,  Hickory  Plains,  Prairie  Count), ^ 
•*Some  damage  from  apple  scab  and  bitter  rot  of  the  app'^^ 
Most  all  varieties  are  damaged.  Surest  bearers  are  ReJ 
June,  Horse,  Yellow  May,  Red  Astrachan,  Leather  Coat 
and  Winesap." 

Barna  B.  Rogers,  Little  Rock,  Pulaski  County. — "Very 
little  apple  scab.  Probably  about  ten  per  cent,  and  about 
fifty  per  cent  of  the  crop  is  damaged  by  bitter  rot.  The  va- 
rieties-most  damaged  by  the  scab  are  Winesap,  Ben  Davis, 
Rome  Beauty  and  Willowtwig.  The  surest  bearers  are 
Shockley,  Hall's  Seedling.  Red  Astrachan,  Red  June,  Tull, 
Horse  and  Winesap." 


HORTICULTURE.  43 

G,  H.  Coleman,  Fort  Smith,  Sebastian  County, — Con- 
siderable damage  from  apple  scab.  Owing  to  it  the  crop  in 
some  localities  was  worthless  for  market  last  year.  The  va- 
rieties most  damaged  by  the  disease  are  the  winter  apples. 
The  apple  crops  are  badly  damaged  by  bitter  rot.*' 

Spraying.  I  sprayed  a  few  trees  last  year  with  good 
results,  using  Bordeaux  mixture. 

William  Stromberg,  Fort  Smith,  Sebastian  Cotmty, — 
*'Very  little  damage  from  apple  scab  but  considerable  loss 
from  apples  rotting  on  the  trees  before  they  are  ripe.  Surest 
bearers,  Early  Harvest,  Red  June,  Red  Astrachan  and  Yel- 
low Transparent.  They  all  bear  well  enough  but  winter  ap- 
ples on  old  trees  rot  and  fall  before  they  get  ripe." 

John  J.  Estes,  Ash  Flat,  Sharp  County, — *'Some  dam- 
age from  apple  scab,  probably  ten  per  cent.  Also  damage 
from  bitter  rot.  The  varieties  most  damaged  by  scab  are 
Winesap,  Ben  Davis  and  Northern  Spy.  The  surest  bearers 
are  Winesap,  Early  Harvest  and  Grindstone.*' 

Spraying  is  the  only  redemption  for  the  apple  here. 
Edward  C.  Horn,  Latham,  Van  Buren  County, — "Con- 
siderable damage  from  apple  scab.  The  varieties  most  dam- 
aged are  Winesap,  Shockley,  Vandevere  and  Lawver.  The 
surest  bearers  are  Kentucky  Streak,  Winesap,  Shockley,  Red 
Limbertwig  and  Yellow  Bellefiower." 

William  Hatley,  Latham,  Van  Buren  County, — **Some 
varieties  are  nearly  a  failure  owing  to  the  apple  scab.  The 
varieties  most  damaged  by  it  are  Winesap,  Shockley  and 
Lawver.  There  is  some  damage  from  bitter  rot  in  orchards 
not  cultivated.  The  surest  bearers  are  Winesap,  Ben  Davis, 
Shockley  and  Jeniton." 

F,  L,  Doubrava,  Judsonia,  White  County. — ''The  apple 
crop  is  badly  damaged  by  scab  to  an  extent  of  about  fifty 
per  cent.  The  varieties  most  damaged  are  Shockley,  Grind- 
stone,  Nickajack  and  Ben  Davis.     The  crop  is  also  badiv 
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damaged  by  bitter  rot.     The  surest  bearers  are  Early  Har- 
vest, Pearmain,  Taunton  and  Yates." 

Joseph  Evins,  Mount  Nebo,  Yell  County, — "The  dam- 
age from  apple  scab  amounts  to  about  twenty-five  per  cent. 
The  varieties  most  damaged  are  Shockley,  Rome  Beauty 
and  Ben  Davis.     The  surest  bearer  is  Ben  Davis.** 

Some  Apples  Adapted  to  all  Sections  of  the  State. 

For  the  benefit  of  those  desiring  to  plant  new  trees  a 
short  list  of  varieties  found  suitable  for  all  sections  of  the 
State  is  here  given  together  with  a  description  of  them  as 
found  in  standard  works  on  the  apple. 

Summer  Apples,- — Carolina  Red  June  (Red  June,  Blush 
June  and  other  names).  Tree  very  vigorous,  upright  and 
an  early  abundant  bearer.  Fruit  ripens  a  few  days  after 
Early  Harvest  and  is  below  medium  in  size,  oval,  irregular 
and  inclining  to  conical.  Skin  smooth,  color  red,  flesh 
white,  tender,  juicy,  subacid. 

Early  Harvest  (Yellow  Harvest,  July  Pippin,  Princes 
Harvest,  Early  French  Reinette  and  others).  Tree  a  mod- 
erately vigorous  grower,  upright  and  spreading,  productive. 
Fruit  medium,  roundish,  somewhat  oblate.  Skin  smooth 
with  a  few  faint  white  dots.  Bright  straw  color  when  ripe. 
Flesh  very  white,  tender,  juicy,  with  a  rich  slightly  subacid 
flavor. 

Red  Astrachan.  Tree  a  vigorous  grower,  upright  and 
spreading.  An  early  bearer,  productive.  Fruit  medium  to 
large,  somewhat  conical,  rather  smooth.  Color  deep  crim- 
son covered  with  a  pale  white  bloom  like  a  plum.  Skin 
smooth.  Flesh  white,  crisp,  moderately  juicy  with  an  agree- 
able acid  flavor. 

Maiden's  Blush.  Tree  a  rapid  grower  with  a  spreading 
top.      Good  bearer.      Fruit   medium,   oblate,   smooth  and 
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very  regularly  shaped.  Skin  smooth.  Color  pale  yellow 
with  a  red  blush.  Flesh  white,  tender,  sprightly,  pleasant 
subacid  but  not  rich. 

Summer  Queen.  Tree  large,  spreading,  with  branches 
somewhat  bending.  Good  bearer.  Fruit  large,  roundish, 
conical,  quite  broad  at  the  base.  Color  deep  yellow  ground 
but  well  striped  and  clouded  with  red.  Flesh  yellowish, 
acid,  spicy  and  rich.     Fine  for  cooking. 

Horse.  (Haas,  Summer  Horse.)  Tree  vigorous  grower 
and  an  annual  bearer,  productive.  Fruit  large,  roundish  to 
oblate.  Color  yellow,  sometimes  tinged  with  red  with  small 
patches  of  russet.  Flesh  yellow,  rather  coarse  pleasant 
subacid. 

Fall  Apples, — Buckingham.  (Fall  Queen,  Kentucky 
Queen,  Equinetly,  Winter  Queen,  Queen,  Red  Horse  and 
many  other  names.)  Tree  hardy,  healthy,  moderately  vig- 
orous and  productive.  Upright  with  a  spreading  top. 
Fruit  medium  to  large.  Oblate,  inclining  to  conic.  Color 
greenish  yellow,  ground  covered  and  striped  with  red,  with 
light  brown  spots  over  surface.  Flesh  yellowish,  rather 
coarse,  tender,  juicy,  mild  and  sprightly,  subacid.  Very 
good. 

Taunton.  Tree  vigorous  but  straggling  grower.  Pro- 
ductive. Fruit  rather  large ;  oblate  to  conic.  Color  green- 
ish yellow  striped  and  splashed  with  red,  darkest  on  side 
next  to  sun.  Large,  light  dots  on  the  surface.  Flesh 
whitish,  tender,  juicy,  acid.     Good. 

Indiana  Favorite.  Tree  good  grower,  spreading  top 
and  an  abundant  bearer.  Fruit  medium,  roundish  and  flat- 
tened at  the  end.  Color  yellow  ground,  shaded  and  streaked 
at  the  end,  covered  with  russet  specks.  Flesh  white,  tender, 
juicy,  vinous,  almost  sweet.     Good. 

This  apple  is  a  small  apple  here,  and  is  a  good  keeper. 
Apples  of  this  variety  were  on  the  tables  at  the  Arkansas  ex- 
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hibit  in  Chicago  for  weeks  without  showing  any  signs  oi  de- 
cay. It  is  said  to  be  very  productive  where  grown  in  the 
State. 

Johnathan.  Tree  hardy  and  moderately  vigorous,  up- 
right and  spreading.  Productive.  Fruit  medium  size,  reg- 
ular, roundish  to  conical.  Skin  thin  and  smooth.  Light 
yellow,  nearly  covered  with  red  stripes,  which  becomes  a 
very  dark  red  in  the  sun.  Flesh  white,  sometimes  a  little 
pinkish.  Very  tender  and  juicy,  with  a  mild,  sprightly, 
vinous  flavor.     Fine  dessert  apple.     Quality,  best. 

Winter  Apples. — Winesap.  Tree  grows  rather  irregu- 
larly. Comes  into  bearing  early  and  is  productive.  Fruit 
medium  in  size,  roundish,  oblong,  skin  smooth.  Color  yel- 
low, streaked  and  covered  with  dark  red.  Flesh  yellow, 
firm  and  crisp,  with  a  rich  subacid  flavor.  Nearly  acid. 
Quality  good. 

Ben  Davis.  (New  York  Pippin,  Kentucky  Streak. 
Kentucky  Pippin,  Victoria  Red,  Carolina  Red  Streak  and 
others.)  Tree  a  good  grower,  upright,  bears  early  and 
abundantly.  Fruit  medium  to  large,  roundish  to  conical 
Color  yellowish,  almost  entirely  overspread  and  striped  with 
two  shades  of  red.  Flesh  whitish,  tender,  moderately  juiq', 
subacid. 

This  apple  does  well  over  the  Southwest,  and,  owing  to 
the  productiveness  of  the  trees  and  the  keeping  qualities  ol 
the  fruit,  it  is  considered  the  most  profitable  apple  for  this 
section. 

Hall.  Tree  small  but  productive.  Fruit  small,  oblate. 
Skin  smooth,  thick.  Color  greenish  yellow  covered  and 
shaded  with  crimson  and  covered  with  russet  dots.  Flesh 
yellowish,  fine  grained,  with  a  rich,  mild,  subacid,  aromatic 
flavor.     Good  keeper. 

Nickajack.  (Caroline,  Red  Pippin,  Hubbard,  Pound, 
Carolina  Spice,  Winter  Horse,  Missouri  Red,  and  more  than 
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twenty  others.)  Tree  upright,  spreading,  hardy  and  pro- 
ductive. Fruit  large,  roundish,  somewhat  oblate  and  slightly 
inclined  to  conic.  Color  yellowish,  striped,  splashed  and 
shaded  with  two  shades  of  red.  Flesh  yellowish,  compact, 
moderately  tender  and  juicy;   subacid. 

Limbertwig.  Tree  hardy,  spreading  branches,  some- 
what drooping.  Fruit  medium,  roundish,  oblate,  inclining 
to  conical.  Color  greenish  yellow,  shaded  and  striped  with 
dull  crimson,  sprinkled  with  light  dots.  Flesh  whitish,  not 
very  tender,  juicy,  with  a  brisk,  subacid  flavor.    Good  keeper. 

Shockley.  Tree  moderately  vigorous,  upright,  bearing 
young  and  regularly;  very  productive.  Fruit  below  medium, 
roundish,  conical,  pale  yellow,  overspread  with  red.  Flesh 
firm,  crisp  and  juicy.  Medium  flavor,  sweet.  Good  keeper. 
One  of  the  most  profitable  apples  in  this  State. 

Smith's  Cider.  (Penn.  Cider,  Smith's  Fuller.)  Tree 
a  very  vigorous  but  straggling  grower.  Spreading;  produc- 
tive. Fruit  medium  to  large.  Roundish,  oblate,  conical.' 
Color  yellow,  shaded  and  striped,  with  red,  sparsely  covered 
with  gray  dots.  Flesh  whitish,  tender,  juicy,  crisp,  mild, 
subacid. 

White  Winter  Pearmain.  Tree  spreading,  hardy  and 
thrifty;  a  regular  and  a  good  bearer.  Fruit  medium  to 
large,  roundish,  oblong,  conical.  Skin  pale  yellow,  with  a 
slight  blush  on  side  next  to  the  sun,  thickly  sprinkled  with 
minute  brown  dots.  Flesh  yellowish,  crisp,  juicy,  very 
pleasant,  subacid.     Very  good. 

Romanite.  (Southern  Romanite.)  Tree  vigorous, 
spreading,  very  productive.  Fruit  small,  roundish,  conical, 
truncated.  Color  yellow  ground,  mostly  overspread  with 
clear,  light,  handsome  red,  with  indistinct  light  dots.  Flesh 
yellowish,  fine  grained,  juicy,  mild,  pleasant,  subacid.  Good. 
Good  keeper. 
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Arkansas  Seedling  Apples. 

There  are  many  valuable  seedling  apples  in  the  State 
that  have  not  as  yet  been  propagated  and  introduced  and  as 
many  of  them  possess  great  merit,  work  has  been  begun  to 
collect  them  for  description,  classification  and  for  trial.  The 
work  of  description  and  making  cuts  was  begun  at  the  Ar- 
kansas Horticultural  exhibit  at  the  World's  Fair,  where  there 
were  exhibited  nearly  one  hundred  varieties  that  were  not 
named.  Cuts  and  descriptions  of  sixty  of  them  were  made 
and  all  the  information  that  was  possible  regarding  their 
history  and  habits,  was  obtained. 

The  description  and  history  of  these  varieties  will  be 
published  from  time  to  time,  and  the  best  ones  will  be  tested, 
both  here  and  at  the  Branch  Stations,  and  reported  on  in  due 
time. 

It  is  desired  that  fruit  growers  having  meritorious  seed- 
ling apples  will  send  us  specimens  of  the  fruit,  with  the  his- 
tory and  full  information  as  to  growth  of  tree  and  habits,  etc., 
that  we  may  increase  the  list  and  test  all  that  are  of  value. 

Purchasing  Nursery  Stock. 

A  number  of  letters  have  been  received  the  past  year 
complaining  that  fruits  purchased  from  traveling  nursery 
agents  have  proven  in  many  cases  untrue  to  name,  unsuited 
to  the  locality,  and  in  other  respects  not  as  represented. 

It  is  advisable  for  many  reasons  to  purchase  nursery 
stock  direct  from  some  reliable  nursery.  The  agent's  com- 
mission can  thus  be  saved,  the  stock  is  more  liable  to  be 
true  to  name,  which  is  a  very  important  point,  and  is  gener- 
ally in  better  condition  on  arrival,  as  it  is  shipped  direct  from 
the  nursery  to  the  purchaser. 

It  is  better  to  purchase  from  a  nursery  near  home  than 
from  abroad  as  the  stock  is  more  likely  to  be  suited  to  the 
locality  and  is  not  so  long  in  transit.     Purchasing  new  and 
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untried  fruits  is  to  be  avoided.  It  is  safer  to  purchase  those 
varieties  that  have  been  tried  and  are  known  to  be  a  success 
in  the  particular  locality  where  they  are  to  be  grown.  Be- 
fore purchasing  it  is  usually  advisable  to  write  to  nurseries 
for  their  catalogues  and  price  lists,  or,  if  possible,  visit  the 
nursery.  Care  should  be  taken  that  the  young  trees  are  free 
from  insects  and  disease. 

One  or  two-year  old  trees  are  preferable  to  older  stock. 

Those  contemplating  the  planting  of  large  orchards  will 
be  cheerfully  aided  by  the  Station  in  selecting  varieties  suited 
to  their  section. 

In  answer  to  the  many  letters  of  inquiry  regarding  the 
purchasing  of  nursery  stock,  the  addresses  of  the  following 
lists  of  nurserymen  who  have  sent  us  price  lists  and  cata- 
logues, are  given: 

Springdale  Nursery,    Springdale,  Washington  County. 

Austin   Nurseries — Geo.    P.    Murrell,   Austin,   Lonoke 

County. 

Harrison   Nursery — G.    A.   Gamble,   Harrison,   Boone 

County. 

Rosdale  Nurseries — F.  L.  Doubrava,   Judsonia,  White 

County. 

Fort  Smith  Nursery — ^William  Stromberg,  Fort  Smith. 

Fourche  Island  Nurseries — B.  B.  Rogers,  Little  Rock. 

Tipton  Nursery  Company — W.  K.  Tipton,  Little  Rock. 

D.  Wing  &  Bro.,  Rogers,  Benton  County. 

Alvin  Dickinson,  Bentonville,  Benton  County. 

James  J.  Britt  &  Bros.',  Bentonville. 

Edward  C.  Horn,  Latham,  Van  Buren  County. 

L.  P.  Davis,  Lowell,  Benton  County. 

Hartfield  &  Taylor,  Fort  Smith. 

This  Station  will  be  glad  to  have  communications  from 
other  nurserymen  in  this  State  so  that  their  names  may  be 
added  to  a  future  list  of  Arkansas  nurseries. 

Olden  Nursery  Company — W.  A.   George,  Olden,  Mo. 
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Holt  County  Nurseries — N.  F.  Murray  &  Sons,  Ore- 
gon, Missouri. 

Sarcoxie  Nurseries — James  B.  Wild  &  Bros.,  Sarcoxie, 
Mo. 

Nelson  Nursery  Company — A.   Nelson,  Lebanon,  Mo. 

Stark  Brothers  Nursery  and  Orchard  Company,  Louis- 
iana, Mo. 

G.  W.  Gilbert,  Thayer,  Mo. 

Bushberg  Grape  Nurseries — Bush  &  Son  &  Meisncr, 
Bushberg,  Mo. 

T.  V.  Munson  Nurseries,  Denison,  Texas. 

Pilot  Point  Nurseries — J.  W.  Austin,  Pilot  Point,  Texas. 

Dallas  Nursery  Company — J.  M.  Howell,  Dallas,  Texas. 

J.  R.  Johnson's  Nurseries,  Dallas,  Texas. 

Tyler  Nurseries — Whittaker  &  Bailey,  Tyler,  Texas. 

Sherman  Nurseries — John  S.  Kerr,  Sherman,  Texas. 

Evergreen  Nurserses — G.  A.  McKee,  Mt.  Selman, 
Texas. 

H.  M.  Stringfellow,  Hitchcock,  Texas. 

W.  H.  Cassell,  Canton,  Miss. 

Atlanta  Nurseries — W.  D.  Beattie,  Atlanta,  Ga. 

STRAWBERRIES. 
W.  F.  Allen,  Jr.,  Salisbury,  Maryland. 
Cleveland  Nursery  Company,  Rio  Vista,  Virginia. 

The  Station  solicits  the  co-operation  of  the  people  of 
the  State  in  investigating  fungus  diseases  and  insects  attack- 
ing fruits. 

Whenever  either  are  found  doing  damage  it  would  be  a 
favor  if  parts  of  the  plant  affected  by  the  disease  be  sent, 
also  insects^  with  full  information  regarding  them.  All  such 
communications  will  receive  prompt  attention  and  the  best 
known  remedies  will  be  recommended.  When  sending  in- 
sects they  should  be  enclosed  in  a  tight  box  with  a  supply  of 
the  plant  they  are  attacking. 

JOHN  T.  STINSON, 

Horticulturist, 
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Late  Crops  for  Overflow  Lands. 

A  number  of  experiments  were  made  last  year  on  over- 
flowed lands  on  White  River  at  Newport,  with  various  crops 
to  determine  their  adaptability  and  profitableness  for  late 
planting  on  such  lands. 

Large  areas  of  fertile  lands  in  the  eastern  and  southern 
parts  of  the  State  are  overflowed  more  or  less  in  the  spring  of 
every  year  by  the  creeks  and  rivers  that  flow  through  them. 
These  lands  are  of  two  kinds,  those  that  overflow  only  in 
extreme  high  water  and  those  that  are  lower  than  the  flrst 
and  are  overflowed  at  various  stages  of  high  water  dur- 
ing late  winter  and  spring.  This  latter  class  of  lands  is  not 
usually  cultivated  though  the  lands  are  very  fertile  and  when 
dry  are  adapted  to  cultivation.  The  first  class  of  overflow 
or  high  bottom  lands  are  cultivated  in  the  staple  crops.  The 
overflows  do  not  occur  annually,  but  when  they  do  they 
damage  either  by  delaying  planting  or  by  killing  out  the 
crops  that  have  been  planted.  These  are  usually  cotton 
or  late  maturing  corn.  Frequently  the  season  is  too  far 
advanced  to  replant  the  first  crops  when  they  have  been 
drowned  out,  then  the  lands  remain  idle  until  next  spring 
if  not  replanted  in  corn.  The  replanting  is  usually  done 
between  June  15th  and  July  ist,  and  the  planting  of  crops 
on  the  very  low  lands  is  also  done  about  those  dates.  The 
lands  are  not  sufficiently  dry  earlier  than  that  and  all  danger 
from  overflows  does  not  pass  until  then,  so  the  date  of  plant- 
ing or  replanting  makes  the  growing  season  very  short,  and 
limits  the  kinds  of  crops  that  can  be  grown,  and  limits  theni 
chiefly  to  the  nature  of  plants  or  products  for  stock  feed. 

The  land  selected  for  the  experiment -^z.^  low,  first  bottom 
land  on  White  River  that  overflows  annually.  It  had  been 
cleared  of  the  wood  but  had  never  been  plowed  and  when 
broken  was  rough  and  unsatisfactory. 
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An  effort  was  made  to  secure  more  suitable  land  in  cul- 
tivation on  the  St.  Francis  River  but  none  could  be  secured 
where  proper  attention  could  have  been  given  the  crops. 
The  deposit  on  the  experiment  land  from  the  overflows  during 
the  previous  winter  was  an  average  of  three  inches.  The 
soil  was  dry  for  plowing  about  June  20th  but  plowing  was 
not  begun  until  July  ist;  then  the  soil  was  dry  with  a 
drouth  prevailing  which  continued  until  July  19th.  The  new 
soil  made  such  an  imperfect  and  unsatisfactory  seed  bed  that 
the  ill  effects  of  it  on  the  crops  were  manifest  throughout 
their  growth.  After  planting  few  seed  germinated  until  rain 
came  July  19th.  The  cloddy  seed  bed  had  dried  out  beloff 
the  seeds  so  the  delay  in  germination  virtually  amounted  to 
having  planted  them  the  middle  of  July  instead  of  the  first 
The  young  plants  suffered  little  or  no  damage  from  insects, 
neither  was  trouble  caused  by  crab  grass  though  a  weed 
commonly  called  ''Coffee*'  weed  caused  considerable  trouble 
in  cultivation. 

Planting, — The  soil  was  broken,  harrowed  and  rolled, 
and  prepared  according  to  the  common  practice  for  each 
variety  of  crop,  but  the  seed  beds  were  rough  and  cloddy 
owing  to  the  soil  being  dry  and  fresh.  The  seeds  were 
planted  July  ist,  each  on  one-tenth  acre  of  land. 

Millet,  German. — Sown  thick  and  a  fair  stand  secured 
though  not  enough  for  the  soil.  It  grew  rapidly  after  the 
first  rain,  July  19th,  and  began  heading  August  7th;  was  cut 
when  in  full  bloom  August  19th;  height,  four  feet;  weighed 
October  9th  when  thoroughly  dry  and  yielded  per  acre  3,428 
pounds  of  excellent  hay.  The  imperfect  stand  and  "Coffee" 
weed  reduced  the  yield.  Such  fertile  soils  are  especially 
adapted  to  millet  and  require  thick  seeding  to  prevent 
coarse  straw. 

Oats,  Black  Russian. — The  seed  germinated  but  the  soil 
was  so  cloddy  and  dry  that  all  the  young  plants  died  before 
rain  came.     The  oats  were  planted  for  hay. 
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Beans ^  White  Dwarf  Navy, — Planted  in  a  continuous 
drill  in  three  feet  rows  and  cultivated  shallow  twice ;  second 
cultivation  was  done  with  long  scrape  one  furrow  to  the  row. 
They  grew  rapidly  and  were  gathered  September  19th. 
Yield  per  acre  of  shelled  beans  950  pounds  with  a  loss  of 
about  5  per  cent  in  hand  shelling.  Beans  can  be  picked  and 
shelled  by  hand  for  home  use  but  for  market,  machinery 
should  be  employed.  Beans  are  a  staple  product  and  sell 
readily  and  usually  for  good  prices. 

Sweet  Potatoes. — The  lack  of  rain  until  July  19th  was 
disastrous  to  the  potato.  They  made  little  growth  until 
August  15th;  after  that  they  made  a  good  growth  of  vines 
but  only  few  tubers.  The  rough  soil  would  doubtless  have 
prevented  a  large  yield  even  if  rain  had  fallen  earlier.  On 
smooth  soil  the  sweet  potato  would  make  a  very  profitable 
late  crop  for  market  and  especially  a  good  crop  for  hogs. 
Few  crops  are  superior  to  the  sweet  potato  for  fattening  hogs,  | 

and  utilized  in  that  way  there  is  no  cost  of  gathering  as  the 
hogs  will  gather  them  for  themselves. 

Cowpeas,  Whipporwill. — Two  plats  were  planted ;  rows 
of  one  plat  were  three  feet,  those  of  the  other  plat  were  six- 
teen inches,  which  was  too  narrow  and  yielded  inferior  to  the 
three  feet  rows.  Peas  grew  rapidly  and  rjank  and  were  suit- 
able for  hay  September  20th.  Pods  were  long  and  well  filled ; 
75  per  cent  were  ripe  October  9th,  10  per  cent  unripe  pods 
at  frost.  Yield  per  acre  of  peas  in  hulls  758.3  pounds. 
The  vines  were  coarse,  difficult  to  cure  and  made  only  fair 
hay.  Whipporwill  and  other  bunch  varieties  are  best  for  hay 
and  peas  on  such  rich  soil.  Rows  should  not  be  Jess  than 
three  feet  apart. 

Buckwheat,  Japanese. — Seed  was  sown  thick  in  rows  for 
cultivation  to  keep  down  weeds.  The  stand  was  good,  cul- 
tivated twice,  one  furrow  to  the  row  with  long  scrape;  it 
grew  rapidly  and   luxuriantly  and  began  blooming  Augu*^r 
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1st ;  height,  three  feet  August  1 5th ;  grew  so  rank  that  it  fell 
down  badly.  The  yield  of  seed  was  not  estimated.  Buck- 
wheat is  grown  mainly  for  the  grain  for  making  flour  and  is 
cut  and  threshed  by  machinery. 

Corn. — Several  varieties  of  early,  medium  and  late  ma- 
turing varieties  were  planted  to  determine  those  that  would 
produce  the  largest  yield  and  mature  before  frost.  All  vari- 
eties were  planted  thick  in  a  continuous  drill  and  were 
to  have  been  thinned  to  a  stand  suited  to  each  variety's 
growth,  whether  large  or  small,  but  the  drouth  killed  out  the 
young  corn  so  badly  that  all  were  about  equal  in  stand. 
Rows  were  three  and  one-hajf  feet  apart  and  plants  eighteen 
inches  apart  in  the  drill.  September  8th  a  severe  wind  and 
rain  blew  the  corn  down  and  entangled  it  very  badly.  Its 
growth  was  extremely  rapid  from  July  19th,  the  date  of  tie 
first  rainfall  after  planting.  The  varieties  are  described  in 
the  order  of  their  maturity.  Total  yield  includes  good  ean 
and  nubbins. 

Pride  of  the  North, — ^Very  early  corn,  tasseled  August 
9th,  ears  small,  length  five  to  six  inches,  small  yellow  grains, 
damaged  by  early  drouth  because  of  its  earliness ;  the  ears 
were  badly  worm-eaten;  very  unsatisfactory  corn.  Total 
yield  per  acre  39.42  bushels. 

Learning  Yellow, — Medium  maturing  corn,  ears  six  to 
eight  inches  long,  grains  small  and  roundish,  well  filled  from 
end  to  end  of  the  cob,  extremely  little  worm-eaten,  cobs  per- 
fectly dry  when  gathered,  90  per  cent  good  sound  ears, 
grains  small,  otherwise  entirely  satisfactory  Total  yield  per 
acre  55.8  bushels. 

Golden  Beauty, — Medium  maturing;  matured  rapidly 
after  October  4th  when  it  was  in  dough ;  ears  five  to  eight 
inches  long,  grains  broad,  medium  length  and  thickness, 
cob  filled  from  end  to  end  and  ears  perfectly  mature;  cob 
thoroughly  dry  when  gathered,  extremely  little  worm-eaten, 
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90  per  cent  good  sound  ears;  grains  superior  to  Learning 
though  smaller  cob;  soundest  of  all  the  varieties.  Total 
yield  per  acre  51.3  bushels. 

Mastodon  Dent, — Medium  late  maturing;  ears  medium 
size,  six  to  nine  inches  long;  grains  thick,  short  and  yellow; 
50  per  cent  good  mature  ears;  not  a  satisfactory  variety. 
Total  yield  per  acre  53.1  bushels. 

White  Giant  Normandy. — Late  maturing;  very  large 
long  ears,  large  cob,  broad,  flat,  white  dent  grains;  50  per 
cent  mature  sound  ears,  little  worm-eaten;  not  suitable  for 
planting  as  late  as  July,  the  large  cob  dries  slowly.  If 
planted  on  smooth  soil  June  iSth  it  would  mature  and  yield 
abundantly.  One  of  the  best  varieties  for  early  planting. 
Total  yield  per  acre  59.4  bushels. 

Com  Forage, — Leaming  yellow  corn  was  cut  when  the 
grains 'were  beginning  to  glaze  and  was  weighed  when  per- 
fectly dry  in  January.  Yield  per  acre  9,872  pounds.  The 
stalks  of  this  variety  are  small  and  they  make  an  excellent 
forage.  Corn  grown  for  forage  or  ensilage  should  be  planted 
sufficient  distance  to  allow  a  good  growth  of  ears,  and  the 
best  stage  to  cut  to  secure  the  most  dry  matter  is  when  the 
grains  have  glazed  or  dented  in  dent  varieties  or  when  nearly 
ripe. 

Remarks. — All  the  early  maturing  corns  matured  per- 
fectly before  frost,  but  the  need  of  moisture  for  nineteen  days 
after  planting,  together  with  the  fresh  and  cloddy  condition 
of  the  soil,  delayed  the  late  maturing  varieties  so  much  that 
they  did  not  mature  perfectly  before  frost.  If  these  condi- 
tions had  been  less  severe,  or  if  the  late  maturing  corns  had 
been  planted  June  20th  when  the. water  was  off  the  land,  all 
would  have  matured.  Mr.  L.  Minor,  of  Newport,  planted 
corn  July  6th  to  July  12th  on  lowlands  that  matured  per- 
fectly. His  soil  though  was  not  fresh,  having  been  in  culti- 
vation for  three  years,  and  his  planting  was  followed  by  a 
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rain  July  19th.  The  experiment  corn  was  planted  six  to 
twelve  days  earlier,  and  a  large  per  cent  that  came  up  before 
the  rain  July  19th  died,  so  the  two  plantings  were  practi- 
cally done  at  the  same  time.  The  young  corn  in  the  exper- 
iment dying  for  the  want  of  moisture  shows  the  very  unfavor- 
able conditions  of  the  soil  and  weather  up  to  July  19th. 

The  medium  and  late  maturing  corns  were  little  worm- 
eaten,  the  Golden  Beauty  less  than  any.  Other  insects  did 
no  damage  to  any  of  the  crops.  Grasshoppers  however  ate 
the  leaves  off  the  beans,  but  at  that  date  the  beans  had  ceased 
growing  and  were  gathered  a  few  days  later.  At  the  time 
the  grasshoppers  appeared  most  other  vegetation  was  too 
hard  for  them  so  they  congregated  on  the  beans,  but  they 
were  too  few  in  number  for  their  damage  to  have  been  notice- 
able on  a  large  area.  The  first  killing  frost  occurred  October 
iSth.  The  yields  and  successes  of  the  various  crops  are  very 
satisfactory  and  few  farmers  will  ever  have  more  unfavorable 
conditions  for  growing  late  crops  than  those  that  affected 
these  experiment  crops.  The  rough  fresh  soil,  drouth  at 
planting  and  for  nineteen  days  thereafter,  and  noxious  weed 
growth  all.  operated  in  delaying  maturity  and  in  reducing  tbe 
yields. 

Review. — Golden  Beauty  corn  was  the  soundest  com 
of  the  lot,  next  was  the  Leaming.  Giant  Normandy,  i^ 
planted  not  later  than  June  15th  on  land  previously  culti- 
vated, would  mature  before  frost  and  would  doubtless  be  the 
heaviest  yielder. 

Husks  prevent  a  rapid  drying  of  the  corn  and  cob  and 
^should  be  removed  from  late  planted  corn  when  the  corn  is. 
gathered  for  housing.  If  the  corn  planted  is  a  late  large  cob 
variety  the  cob  will  contain  much  moisture. 

While  Golden  Beauty  and  Leaming  and  probably  other 
varieties  not  tested  will  mature  before  frost  when  planted  as 
late  as  July  i  Sth,  it  is  advisable  to  plant  earlier  when  possible. 
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P'ew  soils  are  too  wet  to  plow  as  late  as  July  ist  while  a 
majority  can  be  plowed  earlier. 

Late  corn  grown  on  lowlands  should  be  carefully  selected 
and  all  decayed  and*  worm-eaten  and  otherwise  damaged 
grains  removed  before  being  fed  to  horses.  This  is  very  im- 
portant. 

Late  crops  for  lowlands  should  be  planted  just  as 
soon  as  dry  enough  to  plow  and  all  danger  from  overflow 
has  passed,  so  that  the  seed  may  come  up  and  get  rooted 
before  the  moisture  dries  out  of  the  surface  soil.  The  plants 
will  then  begin  growing  even  if  rains  do  not  come  for  several 
days  after  planting.  Lowlands  usually  contain  an  abundance 
of  moisture  a  few  inches  below  the  surface  and  plants  well 
rooted  are  not  likely  to  suffer  from  drouth.  Lowlands 
plowed  before  too  dry  will  not  break  in  clods. 

It  is  important  to  use  seed  liberally  in  planting  late  crops 
as  replanting  cannot  be  done  if  necessary,  and  besides,  the 
lowlands  are  usually  fertile  enough  to  bear  thick  seeding. 
Little  cultivation  is  required  for  late  crops  as  the  season  is  far 
advanced  when  they  are  planted  and  the  rapid  growth  shades 
out  most  noxious  vegetation.  Cultivation  should  be  shall6w 
and  a  scrape  and  scooter  used  together  is  one  of  the  best  im- 
plements for  that  purpose. 

From  the  success  and  yields  of  the  various  crops  and 
their  cost  of  production  it  appears  that  ordinarily,  millet  and 
corn  are  the  most  profitable  ones  to  grow  on  the  overflow 
lands.  Millet  is  a  heavy  yielder  and  does  not  grow  coarse 
stems  when  sown  thick  and  should  be  cut  when  in  bloom  to 
make  the  best  hay.  The  fertile  lowlands  are  well  adapted  to 
millet.  The  Golden  Beauty  corn  is  the  best  of  the  varieties 
for  very  late  planting.  It  should  be  planted  thick  as  the 
stalks  are  small.  Champion  Early  White  Pearl  matures 
about  the  same  time  as  the  Golden  Beauty  and  for  white  corn 
it  would  be  an  excellent  variety  to  plant.     Corn  forage  of 
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fine  quality  was  successfully  made  and  would  be  profitable. 
Beans  would  also  prove  a  profitable  crop.  The  profitable- 
ness of  the  various  crops  will  depend  upon  the  grower's 
facilities  for  disposing  of  them  or  for  utilizing  them  on  the 
farm. 

Profitable  Utilization  of  the  Crops, — As  previously  stated 
the  conditions  of  season,  market,  etc.,  restrict  the  crops  that 
can  be  grown  mainly  to  such  as  are  used  for  animal  feeding, 
and  as  animal  foods  they  can  be  disposed  of  by  selling  them 
or  by  converting  them  into  beef  and  pork  for  market  or  for 
home  consumption.  It  might  be  suggested  that  the  high- 
lands that  overflow  only  occasionally  in  extreme  high  water 
and  when  the  overflows  occur  too  late  to  allow  replanting  of 
the  first  crops  when  killed,  could  be  planted  in  late  crops 
for  stock  feed.  If  the  local  market  demands  were  too 
limited  for  disposing  of  the  products,  as  they  would  likely 
be  if  many  planters  grew  stock  feed  on  the  overflowed  lands, 
the  products  could  be  either  shipped  to  other  markets  or 
be  converted  into  beef  and  pork  on  the  farm  and  shipped  to 
large  markets.  Lean  steers,  two  and  one-half  years, old 
or  over,  could  be  bought  if  not  already  on  the  farm  and 
fed  three  or  four  months  during  winter  until  fat,  then 
shipped  for  good  prices.  In  that  manner  surplus  products 
from  overflowed  lands  could  be  disposed  of  readily  at  a  profit. 
It  appears  advisable  to  plant  very  low  lands  that  are  wet 
until  late  spring  from  annual  overflows  in  late  crops  for  the 
production  of  stock  feed  for  the  stock  kept  constantly  on  the 
farm  and  to  reserve  all  higher  lands  for  such  other  crops  as 
desired.  Much  lowland  that  now  lies  idle  could  be  utilized 
in  that  way. 

Grass. — Some  perenniar grasses  will  be  put  out  for  trial 
this  year  on  lowlands  subject  to  annual  overflows.  It  is 
highly  probable  that  some  might  be  successfully  sown  for 
hay   and   for   grazing.     There  are   one    or    more    perennial 
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grasses  of  which  there  is  no  doubt  of  their  success  on  these 
soils  for  hay  or  for  grazing  for  all  kinds  of  stock,  but 
there  is  a  serious  objection  to  them^  in  that  they  are  liable  to 
scatter  to  soils  where  they  are  not  wanted.  Johnson  grass 
or  Sorghum  Halapense  can  be  mentioned  as  one  that  would 
doubtless  be  most  successful.  Cattle  constantly  grazing  it 
and  hogs  rooting  for  the  roots  of  which  they  are  very  fond, 
will  in  time  effectually  exterminate  it.  When  cut  for  hay 
when  in  bloom,  which  is  the  best  time  to  cut  to  make  the 
best  hay,  it  cannot  be  scattered  by  animals  eating  it,  and  on 
the  fertile  lowlands  it  would  yield  annually  from  three  to  five 
tons  of  choice  hay  per  acre. 

For  rainfall  and  weather  conditions  during  this  experi- 
ment see  weather  table  on  last  page  of  the  bulletin. 

The  following  letter  explains  itself : 

Newport,  Ark.,  March  19,  1894. 
R,  L,  Bennett: 

Dear  Sir — The  following  is  the  data  of  my  late  corn 
planted  on  overflow  land:  Soil,  black  loam,  three  years  in 
cultivation.  Water  was  off  the  land  June  20th.  Tennessee 
White  Flint  corn  was  planted  July  6th  to  1 2th  and  yielded 
about  forty-five  to  fifty  bushels  of  sound  well  matured  corn 
per  acre.  Corn  planted  any  time  in  June  is  fine,  that  planted 
in  July  should  be  shucked  before  housed  as  shuck  prevents 
drying.  Have  shipped  six  cars  this  corn  and  have  more 
orders  than  I  can  fill.  Yours  truly, 

L.  Minor. 

Varieties  of  Corn  Adapted  to  Different  Sections  of  the  State. 

Several  varieties  of  corn  that  were  known  to  possess 
some  merit  have  been  tested  in  the  northwestern  part  of  the 
State  at  Fayette vllle  and  in  the  northeastern  part  at  Newport, 
to  determine  those  varieties  of  both  early  and  late  corn  that 
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would  be  best  for  planting  in  all  sections  of  the  State.     Sev- 
eral varieties  were  tested   at  Fayetteville  during  the  yean 
1888,  1889  and    1890  and  the  results  were  reported  in  the 
annual  reports  for  those  years.     At  Newport  several  varieties 
were  tested  in   1892  and  1893  ^^^  their  results  are  reported 
subsequently.     Varieties  of  corn  vary  so  much  in  yields  in 
different  years  with  respect  to  each  other  that  one  year's  test 
is  of  little  value,  but  from  the  yields  of  several  tests  together 
with  the  qualities  of  the  varieties  a  few  of  the  best  ones  can ' 
be  selected  and  recommended  for  planting.     In  determining 
the  value  of  a  variety  it  is   important  to  consider  with  the 
yields  the  date  of  maturity,  height  of  stalk,  shape  and  size 
of   the    ear,  height   of  ear  on  the  stalk,  number  of  ears  to 
the  stalk,  shape  and  size  of  the  kernels  and  cobs.     Farmers 
generally  are  aware  that  most  early  corns  have  smaller  stalks 
and  ears  than  late  corns  and  that  therefore  the  early  corns  or 
corn  with  small  stalk  should  be  planted  thicker  than  the  late 
ones  or  large  stalked  varieties.     In  testing  several  varieties 
of  both  early  and  late  corn  when  planted  according  to  their 
habits  of  growth,  the  weather  influences  frequently  prevent  a 
comparison  of  the  yield  of  one  kind  with  that  of  another. 
If  a  drouth  should  prevail  at  the  time  when  one  or  the  other 
was  forming  ears  it  would  decrease  the  yield  of  one  and  not 
the  other. 

The  varieties  of  both  early  and  late  corn  planted  at  the 
northeast  Station  in  1892  were  those  that  yielded  the  most  in 
the  tests  previously  made  at  Fayetteville.  Different  lots  of 
seed  grown  by  local  planters  were  also  planted  to  compare 
the  merits  of  the  corn  grown  in  the  vicinity  of  the  Station 
with  the  pure  varieties.  The  early  and  late  varieties  were 
not  planted  according  to  their  habits  of  growth,  but  all  alike 
and  at  the  same  time,  and  the  cultivation  too  was  the  same 
for  all.'  Checked  three  and  a  half  by  three  and  a  half  feet. 
The  seed  of  the  varieties  were  bought  north  of  Arkansas  and 
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they  matured  a  few  days  earlier  than  the  local  varieties.  The 
soil  was  sandy  loam  common  in  eastern  and  southern  Ar- 
kansas. 

Varieties.  Yield  in  Bushels  per  Acre. 

Mammoth  White   (white) 3969 

Giant  Normandy  (white) 3748 

Champion  Early  White  Pearl  (white) 36.59 

Blount's  Prolific  (white) 30.82 

Big  Buckeye  (yellow) 29. 10 

Golden  Beauty  (yellow) 28.22 

Piasa  King  (white) 27.33 

FROM   LOCAL   PARTIES. 

L.  Minor   3571 

Thos.   Brown 33- Si 

J.  W.  Parish   29.98 

M.  L.  Robinson 26.45 

From  the  yields  as  well  as  the  quality  of  the  corn  pro- 
duced it  is  evident  that  two  of  the  local  lots  tested  could  be 
profitably  abandoned  by  the  growers  for  other  varieties. 
The  early  corns  were  planted  too  far  apart  to  make  their  best 
yields.  Mammoth  White  was  tried  at  Fayetteville  but  one 
year,  1891,  then  it  produced  the  second  largest  yield.  Giant 
Normandy  produced  the  largest,  which  it  did  each  of  the 
three  years.  Mammoth  White  has  produced  large  yields 
elsewhere.  At  the  Kansas  Station  it  was  the  largest  yielder 
of  140  varieties.  The  yields  of  the  varieties  at  Newport  with 
respect  to  each  other  are  about  in  keeping  with  those  at 
Fayetteville. 

Tests  in  i8gj, — As  Giant  Normandy  had  for  three  years 
yielded  the  most  at  Fayetteville,  and  there  being  little  differ- 
ence between  its  yield  and  that  of  Mammoth  White  at  New- 
port, it  was  used  to  compare  the  yields  of  two  varieties  of 
late  corn,  Pride  of  America,  and  a  Southern  variety,  Wei- 
born's  Conscience. 
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To  determine  a  good  early  white  variety  Champion 
Early  White  Pearl  was  planted  again  as  it  had  yielded  well 
the  previous  year.     All  were  planted  and  cultivated  alike. 

Varieties.  Yield  in  Bushels  pet  Aac 

Giant  Normandy 31.8 

Pride  of  America  C  white) 29.2 

Welborn's  Conscience  (white) 28.8 

Champion  Early  White  Pearl 27.4 

A  drouth  that  was  prevailing  at  the  time  that  the  Cham- 
pion Early  White  Pearl  was  forming  ears  may  have  reduced 
its  yield,  and  also  having  a  small  stalk  its  yield  would  have 
been  increased  by  thicker  planting.  The  soil  was  not  so  fer- 
tile as  that  where  the  varieties  grew  the  previous  year. 
Those  who  desire  to  see  in  detail  the  tests  at  Fayetteville  are 
referred  to  the  first,  second  and  third  annual  reports.  From 
the  tests  at  the  two  Stations  the  following  varieties  are 
recommended  for  planting  in  all  sections  of  the  State. 

LATE   MATURING   VARIETIES. 

Giant  Normandy,  Mammoth  White,  Pride  of  America. 

MEDIUM    MATURING  VARIETIES. 

Champion  Early  White  Pearl,  Golden  Beauty,  Learning 
Yellow. 

White  Giant  Normandy, — Large  tall  stalks,  cob  long 
and  good  size,  kernels  very  broad,  thick  and  long,  ears  borne 
on  stalks  at  medium  height. 

Mammoth  White, — Large  stalks,  cob  good  size,  grains 
large,  ears  borne  on  stalk  at  medium  height. 

Pride  of  America, — Stalks  very  tall  and  large,  cobs 
large  and  moderate  length,  grains  long,  medium  width  and 
thickness,  ears  medium  height  on  stalks. 

Champion  Early  White  Pearl. — Stalks  medium  size, 
cob  long  and  medium  size,  grains  good  length  and  thickness, 
ears  low  on  stalks. 
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Golden  Beauty, — Stalks  medium  size,  cobs  small  and 
long,  grains  of  medium  length  and  thickness. 

Learning  Yellow, — Medium  stalks,  cobs  larger  than 
Golden  Beauty,  but  smaller  and  rounder  grains,  was  grown 
with  Golden  Beauty  on  overflow  lands  at  Newport. 

These  varieties  as  they  grew  in  the  experiment  possessed 
excellent  qualities,  besides  being  good  yielders;  additional 
value  is  given  them  by  their  success  in  tests  made  elsewhere. 
The  maintenance  of  the  merits  of  a  variety  will  depend  very 
much  upon  careful  growing  and  selection  of  seed.  Seed  corn 
should  be  selected  in  the  field  from  tlie  best  stalks  and  ears. 

Notes  on  the  Cultivation  of  Corn. 

In  cultivating  corn  on  the  Experiment  Station  during 
several  seasons,  when  the  rainfall  was  different  in  each,  I 
have  observed  that  the  manner  of  cultivation  had  much  to  do 
with  the  improvement  of  the  corn.  As  the  season  advances 
and  corn  increases  in  growth,  and  moisture  in  the  soil  de- 
creases, the  effects  of  the  different  cultivations  as  well  as  the 
time  of  cultivating  have  been  easily  observed,  but  no  effort  has 
been  made  to  determine  from  year  to  year  the  exact  effect  of 
deep  and  shallow  culture.  When  the  root  growth  of  corn  is 
considered  it  is  clear  that  deep  cultivation  cannot  be  done 
without  root  pruning  and  the  amount  pruned  will  depend 
upon  the  depth  of  cultivation  and  the  age  of  the  corn.  The 
essential  thing  in  cultivating  corn  is  to  prevent  weeds  and 
grass  from  growing  and  to  keep  the  surface  soil  in  good  tilth. 
To  do  that  there  is  no  need  of  deep  culture.  Deep  culture 
is  not  often  required  alter  planting  to  rebreak  the  soil  if  it  is 
well  broken  before  planting,  but  when  rebreaking  is  neces- 
sary It  should  be  done  not  later  than  the  first  working.  All 
subsequent  cultivations  should  be  shallow  and  level.  This  is 
especially  important  with  cotton.     It  is  damaged  to  a  greater 
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extent  by  deep  cultivation  than  corn,  and  when  advanced  in 
age  deep  cultivation  during  a  drouth  will  amount  almost  to  a 
disaster.  While  shallow  culture  does  not  disturb  the  roots  it 
has  the  advantage  of  light  draft  on  the  team,  and  a  plow  can 
be  used  that  will  cut  a  greater  width  of  surface  than  a  deep 
plow,  thus  requiring  a  less  number  of  furrows  to  the  row  and 
enabling  more  ground  to  be  gone  over  per  day. 

Frequency  of  Cultivation  depends  mainly  upon  the 
rapidity  of  weed  and  grass  growth  and  the  condition  of  tk 
surface  soil,  whether  loose  and  porous  or  whether  a  crust  has 
been  formed  by  rain.  Grass  and  weeds  will  start  little  groftih 
in  loose  porous  soil,  but  when  the  surface  soil  is  run  together 
by  rain  they  are  enabled  to  grow,  and  to  keep  them  down 
the  surface  soil  should  be  stirred  again  after  the  rain.  An- 
other and  equally  important  advantage  of  surface  stirring 
after  a  rain  is  that  the  continuity  of  the  soil  pores  is  brokcQ 
and  the  inch  or  two  of  loose  surface  soil  prevents  to  a  large 
extent  the  evaporation  of  water  from  the  soil  below;  the 
loose  soil  acting  as  a  mulch  in  that  respect.  There  is  little, 
if  any,  good  done  corn  advanced  in  growth  by  cultivating  it 
when  the  soil  is  free  from  noxious  vegetation  and  in  a  loose 
porous  condition,  while  sometimes  much  harm  is  done  when 
the  cultivation  is  done  deep  and  especially  if  a  drouth  is  pre- 
vailing at  the  time  as  is  frequently  the  case  at  the  last  work- 
ing. 

The  Scrape  and  Scooter. — I  have  found  them  when  usee 
together  to  be  one  of  the  best  implements  for  shallow  cultiva- 
tion of  corn  and  cotton.  They  can  be  attached  to  a  single 
stock  or  to  a  cultivator.  The  scrape  can  be  made  any  length, 
and  for  all  plowings  after  the  first  they  are  used  from  eighteen 
to  twenty-four  inches  long,  that  is,  they  will  cut  that  width  ol 
surface.  The  scrape  should  run  level  and  is  held  steadily  io 
the  ground  by  the  short  scooter.  The  best  work  is  done 
when  the  scrape  is  attached  to  the  heel  of  the  foot.     They  are 
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inexpensive,  easily  sharpened,  of  light  draft  and  do  the  most 
effective  work  in  cotton  and  corn.  If  the  scrape  is  not  found  in 
all  small  markets  it  can  be  easily  made  in  any  blacksmith  shop. 
A  piece  of  steel  about  one  quarter  of  an  inch  thick  and  about 
two  and  one-half  inches  wide  and  cut  to  any  length  desired 
is  sufficient.  One  edge  is  sharpened,  a  hole  made  in  the 
middle  for  the  heel  bolt  and  from  about  one  to  one  and  a  half 
inches  on  each  side  of  the  center  of  the  hole  bend  the  two 
ends  back  to  an  angle  between  30  and  35  degrees.  The 
cutting  edge  should  be  made  so  that  when  placed  upon  a 
level  surface  all  parts  of  it  will  touch  the  surface.  The  top 
edge  is  then  inclined  backward  so  as  to  place  the  lower  cut- 
ting edge  in  a  cutting  position.  In  this  shape  the  scrape 
easily  cuts  all  tap  rooted  vegetation  and  at  the  same  time  lifts 
the  soil  allowing  it  to  fall  over  behind  the  scrape  in  a  thor- 
oughly pulverized  condition.  By  the  use  of  a  long  scrape 
when  corn  and  cotton  are  advanced  in  growth  cultivation 
can  be  done  close  to  the  stalks  without  breaking  the  limbs 
and  the  short  scooter  is  far  enough  off  so  as  not  to  disturb 
any  large  roots.  With  it  two  furrows  will  thoroughly  cul- 
tivate each  middle,  leaving  no  ridge  of  soil  but  instead  a 
level  surface.  The  scrape  is  so  effective  in  its  work  that 
when  used  a  greater  part  of  the  costly  and  unbeneficial  hoeing 
is  dispensed  with. 

Time  of  planting  and  distance  of  planting  corn  depends 
upon  the  conditions  and  local  surroundings.  The  distance  of 
planting  is  governed  mainly  by  the  variety,  climate,  and  soil 
fertility. 
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Rotation  of  Crops  to  Maintain  and  Restore  Fertility  to 
Worn  Soils. 

The  fourth  year  of  the  rotation  furnishes  the  following 
results : 

Plat  I, — Continuous  cotton  culture. 


Yield  of  seed  cotton  at  different  pickings Sept.  i8th,     5  15-32155. 

"      "        "  <«       Oct.     7th,  19    8-32  " 

*«      ««         "  ''        Oct.  30th,  12    8-32  " 

"      "         •«  «       Nov.  25th,    4  27-32  •' 


it     ti 


Total  yield  of  that  area,  i-io  acre 41  13-16  " 

Total  yield  per  acre 419     1-8 

Plat  J, — Corn  and  peas  previous  year,  1892. 

Yield  seed  cotton  at  different  pickings Sept  i8th,  22  16-32  lbs. 

•<       •*         "      <»         "  »«        Oct.      7th,  36    8-32  ** 

«       "        "      "         '*  "       Oct.    30th,  13  22-32  " 

*«       "         "      "         •*  <«       Nov.  25th,     2  28-32   » 

Total  yield  of  that  area,  X- 10  acre 75    5-16  *' 

Yield  per  acre 753     1-8     *' 

Plat  2, — Oats  followed  by  peas  1892,  oats  planted  Oc- 
tober 28,  1892,  cold  reduced  stand  15  percent,  cut  June  7th 
for  hay. 

Yield  oat  hay,  perfectly  dry 300  pounds. 

Yield  per  acre 3,000       " 

Peas  followed  oats  spring  1893  yield  shelled  peas -  i  '"5  bushels. 

Yield  per  acre  shelled  peas «..I2  ** 

The  subjoined  table  is  exhibited  for  comparison  of  the 
yields  of  each  plat  for  each  year. 

FIRST  YEAR. 


NO. 
PLATS. 


PLANTS  AND  METHODS  OF  TREATMENT. 


Seed  cotton 

Field  peas;  peas  picked 

(Pea  vines  turned  under  and  barley  sown  in  fall). 

Field  peas ;  peas  picked „  . 

(Pea  vines  allowed  to  remain  on  soil). 


830  lbs. 
33K" 
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Seed  cotton ~ 

Barley;   cut  hay  1,500  pounds  (planted  in  cotton  and 

omitted  because  of  error  in  picking). 
Seed  cotton 


700  lbs. 


950 


THIRD  YEAR.— (Bad  Season). 


Seed  cotton  (only  %  stand). 

Peas;  peas  picked 

Corn 

Peas  in  com;  peas  picked  ... 


431;^  lbs. 

17M  bu. 

22  2-5" 

6%    " 


FOURTH  YEAR. 

I 

Seed  cotton 

419'A  lbs. 
3000      " 

2 

Oat  hay          \ 

3 

Shelled  peas  j 

Seed  cotton - 

12     bu. 
753>ilbs. 

The  value  of  the  products  of  each  plat  for  each  year 
can  be  calculated  by  any  oiie  that  desires  to  do  so.  The 
value  of  the  rotation  can  be  better  seen  when  such  a  calcu- 
lation is  made.  There  was  a  remarkable  difference  in  the 
size  and  appearance  of  the  cotton  on  plats  i  and  3  this  year, 
likewise  between  the  yields  of  seed  cotton.  While  the  stand 
of  cotton  on  plat  i  was  not  so  good  as  that  of  plat  3  a  per- 
fect stand  would  have  increased  the  yield  but  very  little. 

The  imperfect  stand  was  not  due  to  imperfect  seed  as 
the  seed  all  germinated  but  many  died  after  coming  up.  The 
young  plants  lacked  the  vigor  that  characterized  those  on 
plat  3  and  their  growth  too  at  first  was  slow  and  hesitating, 
making  cultivation  difficult  and  costly,  as  the  hoe  was  often 
required.  The  young  plants  on  plat  3  grew  rapidly  from 
the  start.  TAe  imperfect  stand  and  the  weak  young  plants 
show  the  importance  of  rotation  over  continuous  cotton  culture. 
By  calculating  the  cost  and  value  of  each  plat's  products  it 
will  be  seen  that  no  loss  has  occurred  by  growing  other  crops 
than  cotton  and  that  the  soil  has  been  maintained  in  fertility. 
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The  difference,  however,  of  t6  15-16  pounds  of  seed  cotton 
between  the  yields  of  plat  3  this  year  and  that  of  plat  i  the 
first  year  tends  to  show  that  the  soil  has  not  been  maintained 
in  fertility.  I  attribute  that  small  difference  in  yield  per 
acre  to  the  removal  of  the  valuable  fertilizing  constituents  in 
the  633  pounds  of  cotton  seed  from  plat  3,  which  it  produced 
the  second  year  and  to  that  removed  from  it  the  third  year 
in  the  22  2-5  bushels  of  corn  and  in  the  6^  bushels  of  peas. 
Those  fertilizer  constituents  were  not  returned  to  the  plat  in 
the  limited  amount  of  pea  vines  produced  in  the  corn  and 
the  cornstalks  left  on  the  soil  the  third  year.  The  weather 
influences  to  which  the  cotton  plant  is  very  susceptible  may 
have  been  more  favorable  the  first  year  than  they  were  the 
fourth  year. 

Since  the  results  of  the  rotation  thus  far  have  been  of 
value  the  plan  of  rotation  has  been  enlarged  and  a  different 
succession  of  crops  will  be  made. 

The  Effect  of  Cultivating  Cotton  During  Dry  Weather  when 

the  Surface  Soil  is  Free  of  Grass  and  in  a  Loose, 

Porous  Condition. 

At  the  time  of  the  cuhivation,  July  nth,  the  surface 
soil  was  free  of  grass  and  weeds  and  was  loose  and  porous. 
The  last  cultivation  had  been  done  twenty  days  previous  and 
immediately  after  the  last  rain.  Several  rows  were  selected 
near  the  middle  of  the  field  and  cultivated  shallow  with 
scooter  and  scrape,  simply  stirring  the  surface  as  in  the  reg- 
ular cultivations.  After  that  no  rain  fell  for  eight  days, 
making  a  period  of  twenty-eight  days  without  sufficient  rain- 
fall to  settle  the  surface  soil.  The  cultivated  rows  were  care- 
fully observed,  but  they  showed  no  improvement  whatever 
over  adjoining  rows  uncultivated.  It  should  be  observed 
that  at  the  date  of  cultivating  the  rows  the  cotton  was  at  an 
advanced   age  when  it  is  readily  affected  by  influences.    No 
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attempt  was  made  to  determine  what  the  effect  would  have 
been  at  this  time  by  deep  cultivation  as  the  amount  of  dam- 
age would  have  depended  on  the  depth  of  cultivation  and 
upon  the  quantity  of  roots  pruned.  From  the  experiment,  it 
appears  advisable  to  delay  the  cultivation  of  cotton  during 
drouth  until  a  growth  of  grass  or  until  a  sufficient  rainfall 
requires  it. 

The  Cultivation  of  Cotton. — The  remarks  made  on  the 
cultivation  of  corn  as  well  as  those  on  the  scrape  and  scooter 
on  the  foregoing  pages  are  entirely  applicable  to  cotton. 

Two  Varieties  of  Egyptian  Cotton. 

A  considerable  quantity  of  this  cotton  is  imported  to  this 
country.  It  has  long  staple  but  is  inferior  to  American  long 
staple,  and  costs  less.  The  seeds  of  the  two  varieties  Bamiah 
and  Afifi  were  received  by  the  Station  in  March  from  the 
Agricultural  Department  at  Washington  and  were  planted 
on  the  Station  and  three  neighboring  farms.  It  was  not  in- 
tended to  publish  the  results  until  another  year's  experiments 
had  been  made  with  the  varieties  but  several  requests  were 
made  for  information  of  them  so  it  was  finally  decided  to 
publish  the  experiments  this  year. 

On  two  farms  the  varieties  were  a  failure  making  only  a 
few  bolls  but  a  large  weed  growth.  The  soil  was  low,  rich 
loam. 

On  the  Station  on  dry,  sandy  loam  soil,  without  fertil- 
izers, Bamiah  yielded  per  acre  of  seed  cotton  300  pounds. 
Afifi  yielded  per  acre  of  seed  cotton  200  pounds;  native 
cotton  (Peerless)  alongside,  740  pounds. 

On  the  third  farm  where  the  soil  was  similar  to  the  Sta- 
tion, except  that  it  was  on  a  slight  hill  with  eastern  expos- 
ure and  that  a  crop  of  pea  vines  was   turned   under,  Bamiah 
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yielded  per  acre  of  seed  cotton  856  pounds.  Afifi  yielded 
less.  This  soil  was  warm  in  spring,  well  drained  and  in 
good  tilth. 

Character  of  Growth, — Bamiah — One  upright  stalk,  no 
long  limbs,  each  boll  supported  by  a  stem  that  grew  from  the 
main  stalk,  leaves  large,  bolls  pointed,  medium  size,  fruited 
regularly  and  well  from  ground  up.  Its  upright  growth 
would  allow  thick  planting.  First  bolls  open  September 
nth. 

Afifi — Stalk  full  of  long  limbs,  not  well  fruited,  bolls 
very  pointed  and  smaller  than  Bamiah;  first  open  boll  Sep- 
tember 19th. 

Both  varieties  were  very  slow  to  begin  growth  in  spring; 
little  growth  was  made  until  hot  weather,  July  20th; 
drouth  had  no  apparent  effect  on  either  variety;  stalks 
of  both  varieties  grew  tall ;  two-thirds  of  the  bolls  on  the  va- 
rieties opened  after  frost  killed  the  leaves.  The  small, 
pointed  bolls  made  picking  very  difficult ;  three  locks  to  the 
boll ;  lint  loosely  attached  to  seed.  Bamiah  is  superior  in 
yield,  character  of  growth  and  earliness. 

The  per  cent  of  lint  of  seed  cotton : 

Bamiah,  lint 32.38 

Afifi,  lint 35.3 

Bamiah,  seed  67.62 

Afifi,  seed 64.7 

The  Bamiah  lint  is  more  loosely  attached  to  its  seed 
than  Afifi  lint  is  to  its  seed. 

This  year's  trials  show  the  varieties  to  be  unprofitable 
in  this  State. 

It  was  intended  to  publish  herewith  an  expert's  report 
on  the  value  of  the  lint,  but  the  report  has  been  unavoidably 
delayed  and  will  therefore  be  published  in  a  subsequent 
bulletin. 
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Stack-Frame  for  Curing  and  Storing  Cowpea  Hay. 

Notwithstanding  the  recognized  value  of  the  cowpea  for 
hay  the  difficulty  of  curing  the  vines  has  prevented  some- 
what its  extensive  cultivation  for  that  purpose. 

As  a  hay  plant  for  the  eastern  and  southern  parts  of  the 
State  it  is  of  special  importance  particularly  on  the  unfertile 
and  sandy  soils  of  those  sections  where  grasses  and  clovers 
will  not  grow  profitably  for  hay.  Pea  vines  cured  for  hay  in 
the  field  require  several  days  of  sunlight  to  cure  them  sufli- 
ciently  to  keep  when  stored  and  the  length  of  exposure  in 
the  field  frequently  subjects  the  hay  to  rains  which  is  very 
damaging  as  the  vines  will  not  turn  water  even  when  raked 
into  piles.  The  sun  hardens  the  vines  and  the  mature  pods 
dry  and  fall  off  in  handling.  Dews  damage  the  hay  also, 
but  the  most  important  ll>ss  in  field  curing  occurs  in  the 
leaves.  They  are  the  best  part  of  the  hay  except  the  peas, 
and  as  soon  as  dry,  which  is  long  before  'the  vines  are  dry, 
a  greater  part  drop  off.  The  hay  when  cured  after  long 
exposure  to  the  sun  and  dews  is  not  so  palatable  to  live  stock 
as  it  is  when  cured  in  the  shade.  It  is  apparent  to  every 
one  that  if  some  method  was  provided  that  would  be  inex- 
pensive and  effectual  in  avoiding  these  difficulties  and  losses 
a  great  advantage  would  be  gained.  A  method  for  curing 
after  storing  would  suggest  itself  as  being  the  most  desirable 
and  if  efficient  it  would  avoid  all  losses  from  field  curing. 
Last  season  we  undertook  to  devise  a  stack-frame  that  would 
be  inexpensive,  permanent  and  efficient  in  curing  and  pre- 
serving the  vines  when  stored  in  it  in  a  green  state,  'the 
subjoined  cut  exhibits  the  frame  that  was  erected. 
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STACK- FRAME  FOR  CURING  AND  STORING  COWPEA  HAY. 

The  frame  differs  materially  in  many  important  points 
and  possesses  superior  advantages  to  any  stack-frame  or  other 
contrivance  used  for  curing  and  storing  pea  hay  that  I  am 
acquainted  with,  and  I  am  unaware  that  any  frame  has  been 
previously  built  essentially  like  it;  but  if  there  has,  a  pub- 
lished description  of  it  will  be  useful  to  many  in  this  State. 
From  the  cut  it  can  be  seen  that  the  frame  is  simple  in  con- 
struction, is  built  of  round  poles,  rails,  planks  for  horizontal 
supports  and  strips  for  braces.  The  hay  stored  in  it  cured 
and  preserved  perfectly  and  retained  a  greenish  color  and  was 
eaten  greedily  by  cattle  and  horses. 

Experiment  Hay, — The  frame  waS  erected  at  the  time 
that  the  peas  were  ready  to  cut  \ot  hay.  The  vines  were  cut  in 
the  morning  after  the  dew  was  off  and  allowed  to  remain  on  the 
ground  to  wilt  until  the  next  morning,  when  they  were  raked 
with  a  horse  rake,  hauled  on  a  two-horse  wagon  to  the 
stack-frame  and  stacked  in  the  manner  shown  in  the  cut. 
Straw  was  then  thrown  smoothly  over  the  top  to  turn  off  rain. 
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No  leaves  or  pods  were  lost  during  handling,  as  the  vines  and 
leaves  were  only  slightly  wilted,  and  if  a  rain  had  fallen  on 
the  hay  before  it  was  stacked  no  damage  would  have  been 
done  to  it.  The  hay  was  cured  entirely  in  the  shade  and  re- 
tained a  bright,  greenish  color,  a  quality  that  is  desired  in  hay. 
It  remained  in  the  stack  until  January,  when  it  was  re- 
moved and  found  to  be  in  perfect  condition. 

Construction. — The  plan  of  construction  is  a  series  of 
open  shelves  arranged  one  above  the  other.  The  shelves  are 
made  of  rails  placed  twelve  inches  apart  with  their  ends  resting 
on  horizontal  supports.  The  supports  are  nailed  two  feet  apart 
to  upright  posts  put  with  one  end  securely  in  the  ground. 
Strips  one  by  four  with  one  end  resting  on  the  ground  are 
nailed  diagonally  to  the  horizontal  supports  for  braces. 
They  are  essential  to  prevent  the  frame  from  inclining,  for 
supporting  and  holding  in  place  the  ends  of  the  horizontal 
pieces. 

The  length  of  the  stack-frame  can  be  increased  indefi- 
nitely by  erecting  frames  similar  to  the  one  shown  in  the  front 
end  of  the  stack  and  distant  from  each  other  the  length  of 
a  fence  rail  or  whatever  is  used.  These  cross  frames  can  be 
made  on  the  ground  and  then  set  in  place.  The  sides  of  the 
stack  are  and  must  be  perpendicular  since  pea  vines  will  not 
turn  water.  To  give  the  top  the  proper  pitch  to  turn  water 
the  top  shelf  is  made  narrower  than  the  shelf  below  by  leav- 
ing out  the  side  rails  as  shown  in  the  cut.  Sufficient  straw 
or  grass  hay  should  be  used  for  covering  and  it  must  be 
made  to  project  over  the  edges  of  the  first  wide  top  shelf  so 
as  to  turn  all  water  off  the  sides  of  the  frame.  The  dimen- 
sions are  as  follows : 

Width  ten  feet,  made  so  because  the  plank  used  were 
already  cut  that  length. 

Length  three  fence  rails,  each  fence  rail  eleven  feet. 

Shelves  or  floors  two  feet  apart. 
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Rails  placed  twelve  inches  apart  on  the  horizontal  sup- 
ports. 

Capacity  four  tons  dry  hay ;  five  tons  if  covered  with 
tarpaulin. 

The  width  of  the  stack  can  be  increased  but  if  made 
very  much  wider  the  straw  cover  would  not  be  sufficient  to 
turn  rains.  The  height  can  be  increased  until  inconven- 
ient to  put  hay  on  the  top  floor.  It  would  doubtless  be 
cheaper  and  better  to  use  stout,  dry  poles  of  greater  length 
than  rails,  the  frame  would  be  sufficiently  strong  and  a  less 
number  of  cross  frames  would  be  required.  Small  rails  or 
poles  would  be  better  to  use  than  large  ones  as  they  would 
occupy  less  space.  It  should  be  observed  that  free  ventila- 
tion is  allowed  in  all  directions.  The  cut  shows  so  com- 
pletely the  plan  of  construction  that  detailed  instructions  for 
erecting  are  not  necessary.  The  cost  is  very  small — two 
ordinary  farm  hands  can  get  the  material  and  erect  in  two 
days,  and  it  will  last  for  use  many  years,  as  no  part  is  ex- 
posed to  decay  except  the  ends  of  the  posts  in  the  ground 
and  the  outsides  of  the  two  ends.  If  tarpaulin  be  used  to 
cover  with,  a  ton  or  more  of  hay  can  be  stacked  and  saved 
where  the  straw  cover  is  lost.  More  storage  space  would  be 
made  as  less  pitch  would  be  required  for  the  roof  and  the 
frame  itself  could  be  made  wider.  Tarpaulin  would  be  more 
than  paid  for  the  first  year  in  the  hay  saved,  and  it  would 
last  many  years.  Duck  weighing  ten  ounces  and  forty  inches 
wide  will  cost  about  20  cents  per  yard.  A  permanent  roof 
of  boards  could  be  used  to  cover  the  frame  and  in  that  case 
instead  of  using  the  diagonal  braces  posts  similar  to  the 
middle  posts  could  be  used  and  the  ends  of  the  horizontal 
supports  nailed  to  them.  The  middle  line  of  posts  could  be 
taller  than  those  on  the  sides  to  support  the  comb  of  thereof 
while  the  eaves  would  be  supported  by  the  lower  outside  posts. 
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Stacking  Hay. — To  put  the  hay  in  the  frame  all  the 
rails  or  shelves  are  out,  leaving  standing  simply  the  cross- 
frames.  The  first  floor  of  rails  at  the  ground  are  put  about 
twelve  inches  apart  on  the  horizontal  supports.  The  wagon 
of  hay  is  then  driven  alongside  and  one  man  unloads  the 
hay  on  the  floor  while  another  places  it.  When  the  hay 
has  been  put  evenly  on  until  it  is  a  few  inches  above  the 
place  for  the  next  floor  the  rails  or  poles  of  the  second  floor 
are  put  in  place.  They  pr^ss  down  the  hay  beneath  but  as 
it  dries  it  settles  leaving  a  space  above.  Hay  is  then  put  on 
this  floor  as  on  the  first  and  so  on  with  each  floor  until  the 
top  is  reached ;  then  the  cover  of  straw  or  tarpaulin  is  put 
on.  If  covered  with  boards,  hay  can  be  put  on  the  last  shelf 
under  the  roof  by  putting  first  a  few  rails  in  the  middle  of 
the  supports  and  then  hay  on  these.  More  rails  being  added 
to  the  sides  of  the  first  ones  with  hay  put  on  top  until  the 
outsides  are  reached. 

Removing  the  Hay. — To  remove  the  hay  as  desired  for 
feeding,  it  is  taken  first  from  the  lower  floors  and  then  from 
those  above  until  the  top  is  reached.  The  cover  being  the 
last  removed  protects  the  hay  until  all  of  it  has  been 
taken  out.  Beginning  on  one  side  of  one  section  the  hay 
can  be  drawn  out  of  the  sides  of  the  two  first  floors  and  the 
rails  or  poles  removed  from  those  floors  as  they  become  in 
the  way;  the  same  is  done  with  all  the  floors.  To  remove 
all  the  hay  at  once  work  should  begin  at  the  top  of  the  stack. 

Review. — i.  The  stack-frame  was  a  perfect  success  and 
will  be  permanently  used  on  the  Station. 

2.  By  the  perfect  and  thorough  ventilation  allowed,  hay 
cannot  injure  in  curing,  therefore  such  a  stack-frame  makes 
the  question  of  curing  pea  hay  a  very  simple  one. 

3.  The  hay  cured  in  the  frame  was  examined  by  many 
farmers  and  pronounced  by  them  to  be  as  fine  as  they  ever 
saw. 
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4.  The  vines  should  be  stacked  as  soon  as  wilted ;  if  cut 
in  the  morning  and  exposed  to  the  sunlight  they  can  be 
stacked  that  evening.  By  stacking  the  vines  when  wilted  no 
loss  whatever  occurs  and  the  best  possible  hay  is  made. 

5.  A  very  important  advantage  can  be  gained  by  the 
use  of  the  frame  in  that  hay  can  be  made  independently  of 
the  weather.  It  would  be  advisable  to  have  such  a  stack- 
frame  on  every  farm  where  other  hay  is  made,  for  in  the 
event  of  rainy  weather  at  hay  making  the  hay  could  be  cured 
and  saved  notwithstanding  the  unfavorable  weather. 

6.  Cowpea  hay  is  bulky  and  much  barn  room  can  be 
saved  by  curing  and  stpring  in  the  frame  or  by  curing  in  the 
frame  then  baling  the  hay  or  stacking  it  around  a  pole. 

7.  By  having  the  pea  crop  ready  to  cut  at  different 
dates  and  by  the  use  of  the  stack-frame  pea  hay  could  be 
grown  extensively  and  baled  for  a  market  crop. 

8.  The  frame  possesses  advantages  of  requiring  a  small 
amount  of  inexpensive  material  to  build  it,  is  easy  to  erect, 
is  durable,  can  be  easily  moved  from  place  to  place  without 
tearing  the  cross  frames  to  pieces  and  hay  is  easily  stacked 
and  as  easily  removed  frgm  the  stack. 

Sun  Cured  and  Shade  Cured  Cowpea  Hay. 

As  is  well  known  there  is  great  difference  in  the  appear- 
ance of  cowpea  hay  cured  in  the  sun  and  that  cured  in  the 
shade;  stock  also  prefer  that  cured  in  the  shade.  To  learn 
if  there  was  any  loss  or  difference  in  the  two  hays  differ- 
ently cured,  two  samples  of  hay,  one  cured  in  the  sun  and 
the  other  in  the  shade,  were  furnished  the  Station  chemist  for 
analysis.  The  analysis  was  made,  but  it  revealed  no  prac- 
tical difference  in  the  two  samples.  When' pea  hay  is  cured 
in  the  sun  the  long  exposure  to  sunlight  and  dews  hardens  the 
stems  and  the  palatability  of  the  hay  is  doubtless  impaired. 
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The  Feeding  Value  of  Cowpea  Hay. 

The  feeding  value  of  cowpea  hay  for  fattening  steers, 
feeding  milch  cows  and  horses  is  too  well  known  to  require  a 
discussion  here,  though  it  may  be  of  interest  to  state  briefly 
the  results  of  two  different  feeding  trials  made  this  year  in 
which  pea  hay  and  cotton  seeds  were  the  feeds  used.  Other 
trials  in  which  pea  hay  and  seed  were  used  have  been  pre- 
viously reported. 

Two  yearling  steers  were  fed  for  thirty-seven  days  from 
January  23d  to  March  ist. 


Weight  at  Beginning. 

Weight  at  F.nd. 

Total  Cain. 

Gain  per  Day. 

484 

596. 

112 

3 

472 

5  70 

98 

2.6 

Two  3 -year-old  steers  were  fed  for  eighty-seven   days 
from  January  23d  to  April  20th. 


Weight  at  Beginning. 

Weight  at  End. 

Total  Gain. 

■*  Gain  per  Day. 

946 

1200 

254 

2.92 

876 

II5O 

274 

3-14 

The  steers  were  fed  h  ration  according  to  the  following 
proportion,  which  is  about  the  proper  one  of  seed  and  pea 
hay  to  feed  per  day:  To  a  fattening  steer  of  1,000  pounds 
live  weight,  20  pounds  hay  and  13.6  pounds  cotton  seed. 
Pea  hay  with  a  good  crop  of  pods  on  the  vines  will  maintain 
stock  in  good  condition  without  other  food. 

Forage  Plants  on  Sandy  Loam  Soils. 

Several  kinds  of  forage  plants  were  planted  at  Newport 
for  their  yields  of  forage  on  the  sandy  soils  of  the  Station. 
All  were  planted  in  rows  three  feet  apart  and  without  manure 
of  any  kind.  Each  plant  was  cut  just  as  the  heads  were' ap- 
pearing, the   fodder  then   was   not  coarse  nor  so  difficult  to 
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cure.  Three  cuttings  were  made  except  of  Teosinte,  which 
'was  cut  only  once ;  the  last  cutting  was  done  just  before  frost. 
The  fodders  were  weighed  in  January  when  perfectly  dry. 

Yield  per  Acre. 

White  Millow  Maize 6,466  pounds  dry  fodder. 

Kaffir  Corn 5, 178 

Yellow  Millow  Maize 6,239 

Pearl  Millet 4,798 

Sorghum,  Early  Amber 7,426 

Jerusalem  Corn 3,283 

Teosinte 7,098 

Jerusalem  corn  grew  very  little  after  the  second  cutting. 
It  is  grown  for  grain  as  well  as  fof  forage.  Sorghum  was 
difficult  to  cure  especially  so  on  account  of  the  frequent  rains. 
The  frequent  rainfalls,  dews  and  atmospheric  moisture  in  this 
section  make  the  production  of  forage  from  forage  plants  more 
or  less  difficult,  and  these  yields  on  sandy  soil  are  not  entirely 
satisfactory. 

Oats  for  Hay. 

In  the  spring  of  1 892  oats  were  planted  on  the  Newport 
Station  without  fertilizers  for  hay.  They  were  cut  just  at 
blooming  and  were  easily  cured.  A  little  rust  appeared 
before  cutting,  but  the  hay  was  of  good  quality  and  was 
readily  eaten  by  all  stock.  The  yield  per  acre  was  2,000 
pounds  of  good  dry  hay.  Soil  similar  in  fertility,  except  that 
peas  were  grown  on  it  and  the  vines  turned  under  the  previous 
year,  was  sown  to  oats  in  October,  1892,  and  with  85  per 
cent  stand,  yielded  3,000  pounds  of  dry  hay  per  acre.  The 
variety  sown  was  Red  Rust  Proof.  If  a  more  leafy  va- 
riety be  planted  for  hay  a  greater  yield  would  be  made.  Of 
several  varieties  tested  for  hay  at  the  Kansas  Station,  Blue 
Grazing  Winter  and  Black  Prolific  varieties  made  the  largest 
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yields.  Rust  was  appearing  just  as  the  oats  were  cut,  but  it 
need  be  feared  but  little  on  oats  for  hay  as  they  will  be  ready 
to  cut  before  it  appears  or  at  least  before  much  damage  is 
done. 

When  the  oat  crop  is  intended  for  grain  it  would  be  ad- 
visable to  cut  for  hay  if  rust  appeared  and  threatened  to  ruin 
the  crop.  In  that  case  it  would  be  better  to  plant  a  good 
grain  producing  variety.  Red  Rust  Proof  and  Black  Russian 
are  commonly  planted  with  good  success. 

After  the  oats  were  taken  from  the  first  plot  it  was  sown 
in  Whipporwill  cowpeas  for  hay.  The  yield  of  dry  hay  per 
acre  was  2,600  pounds,  so  the  total  yield  of  dry  hay  from 
that  land  was  4,600  pounds.  No  fertilizers  were  used  and 
the  soil  is  not  very  fertile,  being  sandy  loam  badly  in  need  of 
vegetable  matter.  The  peas  following  the  oats  put  the  soil  in 
excellent  condition  for  other  crops  the  following  year.  On 
the  sandy  soils  of  the  eastern  and  southern  part  of  the  State 
oats  rust  more  or  less  and  sometimes  to  the  extent  of  destroy- 
ing the  crop  for  grain.  On  that  account  many  farmers  have 
abandoned  oats,  but  that  does  not  seem  entirely  necessary 
because  the  oats  are  not  ruined  for  grain  by  rust  every  year 
and  when  they  do  rust  they  could  be  cut  for  hay  when  it  ap- 
peared that  the  rust  would  ruin  the  crop  if  allowed  to  stand 
to  mature  grain.  Cowpeas  could  be  planted  after  the  oats 
were  cut  and  a  good  crop  of  pea  hay  made,  and  the  pea  roots 
would  help  to  maintain  the  soil.  The  practice  of  growing 
oats  for  hay  or  grain  followed  by  peas  for  hay  is  an  excellent 
one.  From  the  experiment  it  appears  that  oats  are  profitable 
to  grow  for  hay  on  sandy  soils,  sown  either  in  fall  or  spring, 
and  that  they  will  he  free  from  much  damage  by  rust. 


82  ARKANSAS  AGRICULTURAL  EXPERIMENT  STATION. 

Clover  and  Grass  Experiments. 

A  large  number  of  grasses  and  clovers  are  on  trial  at 
the  Station  and  at  the  two  Branch  Stations.  The  difference 
in  the  character  of  the  soil  and  climate  of  the  State  prevents 
all  grasses  and  clovers  from  succeeding  alike  in  each  section 
and  it  is  expected  by  these  trials  to  determine  the  best  ones 
for  hay  and  for  grazing  for  all  parts  of  the  State.  Another 
object  of  the  trials  is  to  determine  the  best  grasses  and  clovers 
for  winter  and  summer  pasture. 

The  results  of  these  trials  will  be  reported  as  soon  as 
obtained.  Some  experiments  with  hay  grasses  for  the  north- 
western part  of  the  State  on  clay  soils  will  be  reported  this  fall. 

R.  L.  Bennett, 
G.  B.  Irbv,  Assistant, 

Note. — Letters  are  frequently  received  inquiring  for 
places  to  secure  books  on  various  agricultural  subjects  and 
addresses  of  seed  houses,  and  replies  have  been  made  to  them 
by  letter.  But  to  supply  such  information  to  those  that  may 
hereafter  need  it,  the  following  books  and  seed  houses  are 
mentioned  i 

Books. — Barry's  Fruit  Garden;  Bailey's  Nursery  Book; 
Bailey's  Horticultural  Rule  Book;  Miles'  Stock  Breeding; 
Stewart's  Feeding  Animals ;  Allen's  American  Cattle;  Co- 
burn,  Swine  Husbandry ;  Flint's  Milch  Cows  and  Dairy  Farm- 
ing; Youatt  on  Sheep;  Wright's  Practical  Poultry  Keeper; 
Weed's  Insects  and  Insecticides;  Smith's  Diseases  of  Field 
and  Garden  Crops ;  Johnson's  How  Crops  Grow ;  Johnson's 
How  Crops  Feed ;  Greiner's  Practical  Farm  Chemistry 
(manures);  Miles'  Agriculture,  J.  E.  Bryant  Co.,  Toronto, 
Ontario;  Law's  Farmers'  Veterinary  Adviser;  Sanders' In- 
sects Injurious  to  Fruits,  J.  B.  Lippincott  &  Co.,  Philadel- 
phia, Pa. 
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Any  of  the  above  books,  except  Miles'  Agriculture 
and  Sanders'  Insects,  can  be  bought  of  Orange  Judd  Com- 
pany, 52  Lafayette  Place,  New  York,  and  Rural  Publishing 
Company,  corner  of  Chambers  and  Pearl  streets.  New  York. 
Those  who  desire  books  on  special  agricultural  subjects  can 
secure  them  by  writing  to  those  publishers.  They  will  send 
descriptive  catalogue  of  books  on  application. 

Seed  Houses, — The  under  mentioned  seed  houses  are 
extensive  dealers  and  growers  of  farm  and  garden  seeds  and 
will  furnish  catalogues  upon  application : 

T.  W.  Wood  &  Son,  Richmond,  Va. 

Richard  Frotscher,  15  and  17  Du  Maine  street,  New 
Orleans,  La. 

Plant  Seed  Campany,  812  Fourth  street,  St.  Louis,  Mo. 

W.  Atlee  Burpee  &  Co.,  475  Fifth  street,  Philadelphia, 
Pa. 

James  M.  Thorburn  &  Co.,  15  John  street,  New  York, 
N.  Y. 

Vaughns'  Seed  Store,  146  Washington  street,  Chicago, 
111. 
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Bulletins  Published  by  the  Station  Since  July,  1891. 

Copies  of  these  bulletins  can  be  had  free  upcn  applica- 
tion to  R.  L.  Bennett,  Director,  Fayetteville. 

Bulletin  No.    16. — Ringworm,  —  Nature  and  Treat- 
.  ment  of  a  Prevalent  Skin  Disease  of  Young  Cattle. 

Bulletin  No.  17. — Horticulture, — Grapes:  Varieties 
Best  Adapted  to  Arkansas.  Strawberries:  Keeping  Quali- 
ties, Varieties.     Raspberries.     Plums. 

•     Bulletin  No.   18. — Agriculture, — Some    Cotton   Ex- 
periments. 

Bulletin  No.  19. — Manures — And  Some  Principles 
in  Farm  Manuring. 

Bulletin  No.  20. — Animal  Parasitism, — Some  Texas 
Fever  Experiments. 

Bulletin  No.  21. — Horticulture, — Grapes:  Some  In- 
sects and  Fungous  Diseases  and  their  Remedies ;  Spraying 
Apparatus;   Apples  and  Grapes  in  Arkansas. 

Bulletin  No.  22. — Agriculture, — Sorghum  and  Sugar 
Cane  Culture.  Syrup  and  Sugar  Making  on  Small  Farms. 
Some  Field  Experiments  with  Cantaloupes  and  Corn. 

Bulletin  No.  23. — Cotton. —  Maintenance  of  Cotton 
Soils  and  their  Improvement  Without  Commercial  Fertilizers. 
Feeding  Vegetable  Matter  to  Cattle  Before  Using  as  a  Fer- 
tilizer. Importance  of  Seed  Selection.  Injury  to  Lint  by 
Ginning  and  Exposure  to  the  Weather.  Classification  of  the 
Varieties  and  Culture  of  Each.  Avoidance  of  the  Boll  Worm 
and  the  Cotton  Caterpillar. 

Bulletin  No.  24. — Fodder. — Explanation  of  Terms 
Used  in  Fodder  Analysis.  Qualities  which  Determine  the 
Market  Value  of  Hay.  Methods  of  Securing  Fodder  from 
Corn,  and  the  Effect  on  the  Yield  of  Grain.  Composition 
of  the  Cowpea  at  Different  Dates  from   Flowering  to  Ripen- 
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ing.  Some  Further  bata  upon  the  Growth  of  the  Cowpea 
at  Different  Dates  During  the  Period  from  Flowering  to 
Ripening.  Some  Further  Data  upon  the  Growth  of  the 
Cowpea  with  Special  Reference  to  the  Tfansfer  of  Dry  Matter 
and  Nitrogen  from  Roots,  etc.,  to  Peas.  The  Fertilizing 
Value  of  the  Cowpea. 

Bulletin  No.  25.  —  Animal  Pathology,  —  Unsound 
Corn  and  Forage  as  a  Cause  of  Disease  in  Live  Stock.  Colics 
in  Horses  and  Mules.  Some  Further  Experiments  with 
Texas  Cattle  Fever. 

Bulletin  No.  26. — Horticulture, — Spraying  Apple 
Trees.  Spraying  for  Apple  Scab.  Spraying  for  Bitter  Rot. 
Prevalence  in  the  State  of  Apple  Scab  and  Bitter  Rot.  Va- 
rieties of  Apples  in  the  State  Reported  as  Surest  Bearers. 
Some  Apples  Adapted  to  All  Sections  of  the  State.  Arkan- 
sas Seedling  Apples. 

Bulletin  No.  27.  —  Agriculture,  —  Experiments  at 
the  Northeast  Station.  Late  Crops  for  Overflow  Lands. 
Corn:  Varieties  for  all  Sections  of  the  State,  Corn  Culture. 
Rotation  of  Crops.  Cotton  Culture.  Egyptian  Cotton — 
Two  Varieties.  Stack-Frame  for  Curing  and  Storing  Cowpea 
Hay.  Cowpea  Hay.  Oats  for  Hay.  Forage  Plants.  List 
of  Some  Ae:ricultural  Books  and  Seed  Houses. 


SUMMARY,  WEATHER    RECORD   AT   NEWPORT    EXPERIMENT  STATIOX 

FOR  SEASON  OF  1893. 


APRIL. 


!-■   H 

111 


MAY. 


JUNE. 


E    E 


JULY. 


AUGUST. 


SEPT. 


E     E     ^ 


5-i  i'   • 

^    El    S 


«  1-5  I 

ID   S  IS 


OCT. 


E  £  f 

-  J  - 

i  =  - 

.    E  E  - 

«»     K  -  : 

2  S  S  1 


1  80  61 

2  83    63 

.     3  84'6o 

4  8664 

I 

5  90  70 

^6  90  60 

7  88  68 

8  88  69 

I      I 

9  89  67 


1086 

I 
J1187 

12  84 

'T' 

14*68 

15 1 58 
16  64 


.09 


18 


58  .19' 

38  3.15 

34  .96 

4X  .. 


17  74:54  .. 

18  76146    . 

19  74 160     .58 

20  66  1  46    . 

21  65   44    . 

22  1 70   38    . 

23  69139    . 

24  80147    . 

25  76   58  1.55 


16 1 75 

18,78 
19  84 


26  77 

27  ,76 

28  83 
29 1  84 
30 
31 


59  .85 

55 1 

^s! 

60  2.47 


21  84 
22 1 83 

23  79 

24  79 

25  87 

36  88 

27  74 
281  70 
29   77 


•75 


53 
52 
57 
52 

60 
57 
57 
55 
60 
57 
62 
S8 
57 
64 
64 
55 

?° 
49 
58 
65 
60 

65 

54 

49 

56 

69     -34 

63  i>33 

57  1  08 

50 


1  76 1 59 

2  !  76     60 


.27 


3  80  65  1.14 

4  86  68 

I      I 

5  82  60 


6  77  60 
78  58 


82 


7 

8 

9*88 
89 
90 

[2*88 


58 


58 

62 

66 

68 

66 

68 

66 

62 

66 

67 

68 

7X 

71 

71 

66 i    .13 

57 

67 

72 


5  9t 

6  92 

7  94 

8  91 

9  89 

io'89 

I 
II  9* 

90 


t'cc 


29,90 

30  81 

311- 


72  J  fee 

71 

681    .39 

68  1.87 

67 


.83 


87  65    ... 

I      I 
90164    ... 

79  56 
81 1 57 
84!  54 


87  1 53 
88^53 
90,54 
92'58 


65; : 

I 
57  

58 1  t'cc 

I 
63  1 1. 44 

66  .34' 

67  .14 
65  t'ce 
65 
73 
71 
65 


47 

54      -  - 

t 
60    ... 

^^i  

65   

67!  .... 

681    .45 


83  ci   f 

4  75  <*  - ; 

1       . 

5  "n^  - 

6  PV  -^ 

7  77  ♦♦  - 
8,81  4;  - 
9831;   - 

10I8045 
II  8a  ? 

I2{80  fi  -? 
13' 71  4* 

14  66  33   - 

15  64  «  - 
16,643: - 

I7j7«>*^  - 
18  ToiT  - 

191735*   - 

I 

20  74  *^ 

21  o  3^  -' 

y2[7«'5^  -- 
23|75:-7  - 


65  i.95i  a4t7i  4^  - 

I        !1 
54     .41, 1 »5,  70  3^ 

42    l!a6!69  57 


51 1 


28  75 

29  80 

30  86 

3' I  - 


■•■•  r 

..-1 1 28 


54 1 


63  36 

I 
s*\p  ■  ■ 

59  39  -- 


65  2.04  1 30, 

...' il3iV3i 


Weather  table  prepared  by  G.  B.  Irby,  Observer  and  Assisunt  Agriculturist  at  Newport  Station. 


At  a  meeting  of  the  Board  of  Control  of  the  Arkansas 
Agricultural  Experiment  Station  held  in  the  fall  of  1892, 
a  Branch  Station  was  established  at  Camden,  centrally  located 
in  the  southern  third  of  the  State.  The  soil  and  climate  of 
Arkansas  divides  the  State  into  three  distinct  agricultural 
divisions,  hence  the  necessity  for  branch  stations.  The  main 
Station  at  Fayetteville  represents  the  division  with  high  alti- 
tude and  clay  soil,  which  embraces  the  northwestern  portion 
of  the  State;  the  Newport  Branch  Station  represents  the 
eastern  division  and  alluvial  soil ;  the  Southern  Branch  Sta- 
tion represents  the  southern  and  southwestern  portion  of  the 
State  which  has  a  sandy  soil,  and  pine  predominating  in  the 
original  forest  growth.  The  spring  seasons  at  the  Southern 
Branch  are  from  /btir  to  five  weeks  in  advance  of  the  spring 
seasons  at  Fayetteville,  while  Newport  is  intermediate — the 
difference  being  due  to  latitude,  altitude  and  other  causes. 

The  Southern  Branch  Station  is  just  within  the  western 
corporate  limits  of  the  city*  of  Camden,  Ouachita  County, 
the  Iron  Mountain  Railroad  crossing  one  corner  of  the  prop- 
erty which  consists  of  about  twenty  acres  of  land  drained  by 
a  small  stream.  The  selection  of  this  particular  piece  of 
property  was  judicious,  it  being  well  suited  to  the  purposes 
for  which  it  is  being  used  and  conveniently  located.  It  con- 
sists of  comparatively  level  sandy  upland,  hillsides  and  wet 
lowland,  the  three  characters  of  soil  so  prevalent  in  the 
southern  third  of  the  State. 

When  work  was  begun  in  the  latter  part  of  January, 
1893,  the  Station  consisted  of  twenty  acres  of  land  inclosed 
by  an   inferior  fence.     Its  most  conspicuous  feature  was  the 
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total  absence  of  improvement.  The  upland  portion  waswcJ 
sodded  in  Bermuda  grass,  the  hillsides  cut  to  pieces  by 
gullies,  and  the  lowland  partially  covered  with  stagna:.: 
water  and  overgrown  with  willow,  alder,  sweet  gum,  black 
gum  and  buttonbush.  The  upland  and  particularly  the  hill- 
sides were  poor,  while  the  lowland  required  both  clearLi- 
and  ditching  to  render  it  capable  of  being  cultivated.  Tht^ 
is  present  on  a  minimum  of  area  a  maximum  of  condiiioni 
prevalent  .in  South  Ark^nsasw — conditions  necessary  to  tk 
proper  carrying  on  of  the  work  intended  to  be  donebytE:^ 
Branch  Station.  The  character  of  the  Station  soil,  the  levt 
hiir  portion  where  experiments  will  be  mainly  conducted, : 
light  sandy  loam   without  good   clay   subsoil. 

The  work  of  1893  other  tlian  actual  experimentatior 
was: 

a.  Building  the  necessary  fences  and  clearing  bottc:: 
land. 

^b.     Terracing,  ditching  and  underdraining. 

c.  Building  a  barn  with  wagon,  tool,  feed  andcow^ 
rooms,  mule  stalls  and  hayloft.  , 

d.  Planting  orchard  embracing  many  varieties  ^: 
peaches,  apples,  pears,   plums,  quinces,  apricots,  figs,  cJ" 

e.  Planting  vineyard  embracing  thirty  varieties. 

/.  About  one-third  of  the  place  was  planted  in  com 
cotton,  oats,  potatoes,  tobacco,  peas,  rye,  barley  and  ve^^ 
tables. 

g.  A  neat  and  substantial  cottage  was  erected  duriu^ 
the  latter  part  of  the  year. 

//.     Building  potato  house  of  logs  and  chinked  withffiuc 

The  condition  of  the  soil  and  the  work  required  toe- 
it  in  shape  for  experimentation  limited  the  experiments  done 
during  the  year. 
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At  the  present  time  the  Station  is  in  good  shape  and 
systematically  planned  experiments  are  under  way.  The 
lines  of  experiments  being  pursued  at  this  Branch  Station  are 
agricultural  and  horticultural^,  with  reference  to  the  soil  and 
climate  prevailing  in  this  third  of  the  State.  Special  atten- 
tion will  be  given  to  experiments  in  truck  farming  (or  north; 
em  markets,  as  the  soil  and  climate  are  very  favorable  for 
profitable  farming  in  that  line.  These  experiments  will  be 
mainly  applicaBle  to  the  entire  State.  Those  engaged  in 
truck  farming  find  it  to  be  one  Qf  the  most  profitable  lines  of 
farming  and  the  number  engaged  in  it  is  increasing  annually. 
For  those  reasons  it  is  expected  that  the  experiments  will 
be  very  useful. 

R.  L.  Bennett,  Director. 
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Rye  for  Green  Winter  Feeding. 

The  value  Of  rye  as  a  green  winter  feed  for  all  live  stock, 
including  hogs  and  even  poultry,  is  appreciated  by  but  lev. 
The  general  custom  is  to  sow-  broadcast  for  grazing,  bu: 
planted  in  drills  and  cut  and  fed  green  it  affords  a  very  much 
greater  quantity  of  food  in  a  better  condition,  and  Injun- 
from  cattle  trampling  the  soil  in  wet  weather  is  avoided. 

About  the  first  of  November,  1893,  soil  that  had  been 
previously  fertilized  with  stable  manure  and  cotton  seed  mti 
was  thoroughly  prepared  and  marked  off  in  eighteen  inch 
rows  and  an  additional  application  of  300  pounds  cotton  seed 
meal  and  100  pounds  kainite  per  acfe  made  in  the  drills. 
The  rye  was  put  down  very  thick  in  drills  one  and  a  half 
inches  deep  and  as,  narrow  as  could  be  made  for  that  depth 
It  is  of  considerable  importance  to  have  the  seed  in  a  narrow 
drill  for  two  reasons — first,  rye  is  inclined  to  spread  Hat 
upon  the  surface  of  the  soil  in  its  early  stages  of  growth,  and 
second,  when  planted  in  a  narrow  drill  it  is  much  more  easily 
cut  by  hand,  not  only  on  account  of  its  more  upright  growth, 
but  because  it  can  readily  be  grasped  with  one  hand  and  cut 
with  the  other,  thus  keeping  it  free  of  trash,  sand,  etc. 

The  first  cutting  was  made  about  the  middle  of  Januarj*. 
the  second  on  March  9th,  the  third  on  April  nth  and  the 
fourth  on  April  28th.  A  quantity  sufficient  to  feed  tRO 
mules,  both  night  and  morning,  was  cut  each  afternoon, 
except  when  the  rye  was  frozen.  If  disturbed  while  frozen 
the  plants  will  be  injured,  if  not  killed.  By  the  time  the 
plot  was  cut  over,  that  portion  upon  which  the  first  was  cut 
was  ready  for  the  second  cutting.  There  was,  however, 
about  fifteen  days  between  the  beginning  of  the  first  and 
second  cutting  upon  which  there  was  none  cut.  By  April 
nth  the  plot  had  all  been  cut  twice.  The  third  cutting  was 
begun  on  April  i  ith  when  the  rye  was  C9ming  well  into  boot. 
Tne  cutting  of  the  28th  wasjin  reality  a  continuation  of  the 
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"third  cutting,  but  for  the  sake  of  convenience  I  will  designate 
it  as  the  fourth,  as  it  was  made  when  the  rye  was  in  full 
blossom,  but, from  that  portion  of  the  plot  that  had  been  cut 
but  twice  previously.  The  yield  per  acre  of  each  cutting  is 
given  in  the  following  table : 

Date  of  Cutting.  «  Green  Weights  Per  Acre. 

Middle  of  January 6,608  lbs.        6,608  lbs. 

March  9th 9,448    '*  9,448    " 

April  nth  (In  boot) 13,230    '* 

April  28th  (In  blossom) 26,460    " 


Total  yields  per  acre 29,286  lbs.     42,516  lbs. 

One 'hundred  pounds  each  of  that  in  blossom  and  in 
boot  were  weighed  green  §nd  cured  for  hay  to  determine  the 
loss  in  the  process  of  curing.  That  cut  April  nth,  while  in 
the  boot,  lost  75  per  cent  and  the  cutting  of  April  28th  made 
while  the  rye  was  in  blossom  lost  65  per  cent.  Each  lot  was 
weighed  at  intervals  until  there  was  no  further  loss,  but  a 
slight  increase  when  the  atmosphere  was  moist.  Thfe  cutting 
of  April  nth  made  an  increase  in  weight  slightly  greater 
during  moist  weather  than  the  cutting  of  April  28th.  The 
13,23c  pounds  of  green  rye  cut  while  in  boot  cured  3,307 
pounds  of  hay,  while  the  26,460  pounds  of  green  rye  cut 
while  in  blossom  cured  9,261  pounds  of  hay. 

A  sample  of  each  lot  was  sent  to  the  Station  chemist 
who  kindly  furnished  the  following  analysis : 

Cut  in  Boot.  Cut  in  Blossom. 

Water ; 9.91  9.00 

Ash 6.22  5.26 

Crude  Protein 13-25  0.31 

Crude    Fiber 28.89  36.40 

Ether  Extract 2.95  2.45 

Carbohydrates   38.78  38.58 


The  nutritive  ratios  of  the  cutting  made  while  in  the  boot 
was  1:5.2,  that  of  the  cutting  made  while  in  blossom  was 
1 :  10. o. 
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The  hay  cured  ifrom  the  cutting  made  while  the  rye  was 
in  the  boot  contained  1,282.9  poundc  of  carbohydrates  and 
the  late  cutting  3,572.9,  practically  treble  the  other.  The 
crude  protein  of  the  blossom  hay  was  7*69.6  pounds  against 
438. 1  of  the  rye  cut  while  in  the  boot. 

The  two  lots  were  fed  to  mules  and  were  eaten  with 
great  relish.  I  thought  some  preference  was  given  to  the 
hay  from  the  cutting  made  when  the  rye  was  in  blossom. 

Fertilizer  Experiments  with  Rye. 

Plots  of  rye  were  planted  in  November,  1893,  ^or  ^^e 
double  purpose  of  determining  the  effect  upon  the  yield  from 
plowing  in  a  crop  of  pea  vines  and  the  effect  of  top  dressing 
with  nitrate  of  soda,  muriate  of  potash,  acid  phosphate  sep- 
arately and  all  three  combined.  Ten  plots  were  planted^ 
five  of  which  were  on  soil  from  which  a  crop  of  oats  had 
been  harvested  the  previous  spring.  After  the  oats  were  re- 
moved whippoorwill  peas  were  planted  in  two  and  a  half  foot 
rows.  The  vines,  from  which  the  peas  had  not  been  gath- 
ered, were  turned  under  a  few  days  before  the  rye  was  planted. 
The  remaining  five  plots  were  planted  after  corn,  in  which 
no  peas  were  planted. 

On  April  nth,  when  the  rye  was  in  the  boot  the  top 
dressing  was  applied  by  hand  to  both  series  of  plots.  All 
the  plots  were  harvested  April  28th  for  hay,  yielding  the 
following  green  weights. 

{a)      PEAS   TURNED   UNDER    AFTER   OATS. 
No.  of  Plot.  Fertilizer  Per  Acre.  ^"pe^A^rr  '^'*' 

1.  TOO  pounds   nitrate  soda 9^665  pounds. 

2.  75       *'         muriate  potash ...4,149        *» 

3.  125       **         acid  phosphate 4^704       *• 

C  100       **         nitrate  soda 1 

4.  \    75       "         muriate  potash V  10,102        ** 

(125       **         acid  phosphate j 

5.  No  topdressing  (average  two  plots 3*867        •' 

Average  five  plots - 6,497        '' 
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(b)      AFTER   CORN.      NO   PEAS  TqRNED   UNDER. 
No.  of  Plot.  Fcrtiliztr  Per  Acre.  '  ^  ''^PerTcre^^' 

1.  loo  pounds  nitrate  soda 4^245  pounds. 

2.  75       •*       muriate  potash  2,922        ** 

3.  125       "       acid  phosphate 3»i42       ** 

fioo       •*       nitrate  soda ..A 

4.  -j    75       **       muriate  potash 5>926       ♦* 

(125       "       acid  phosphate J 

5.  No  top  dressing  (average  two  plots) 2,343       ** 

Average  five  plots 3>7^5        " 

The  soil  upon  which  the  experiments  were  conducted  is 
light  sand,  very  deficient  in  vegetable  matter  and  other  ter- 
tilizing  ingredients  and  inclined  to  bake,  particularly  after 
heavy  rains.  The  peavines  left  plots  a  in  an  excellent  me- 
chanical condition  when  the  rye  was  harvested,  but  plots  b, 
upon  which  no  peas  were  grown  were  in  a  poor  condition, 
breaking  into  large  clods  when  plowed. 

The  top  dressing  was  applied  April  iith.  On  the 
morning  of  the  14th  from  6  to  1 1  o'clock,  a  gentle  rain  fell 
(.16  of  an  inch).  In  the  afternoon  of  the  same  day  the  ni- 
trate of  soda  plots  and  the  plots  where  all  three  fertilfzers 
had  been  applied  could  readily  be  distinguished  some  dis- 
tance from  the  others  by  their  richer  green  color.  Three 
weeks  later  the  muriate  of  potash  plots  were  of  a  richer  green 
than  the  nitrate  of  soda.  Acid  phosphate  had  a  tendency 
to  induce  a  taller  growth  of  stalks  and  the  development  of 
more  perfect  heads  and  grains  of  rye,  but  the  leaves  were 
less  green  and  shorter. 

The  same  tests  were  being  conducted  with  barley,  but  it 
was  all  killed  by  the  unusually  cold  weather  of  January, 
while  the  rye  was  but  slightly  injured.  This  cold  weather 
also  killed  cabbage,  celery,  turnips,  lettuce,  beets  and  onions. 

Onions  From  Seed. 

On  March  13th  nine  varieties  of  onions  were  planted  in 
drills  fertilized  with  cotton  seed  meal  and  kainite.  The  seed 
should  have  been  planted  in  January  or  early  in  February, 
for   planted   then    in   the  open  ground,  the  plants  have  suffi- 
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cient  time  to  make  a  good  growth  before  the  grass  and  weeds 
appear;  as  it  was,  the  grass  and  weeds  began  to  grow  as 
the  onions  did  and  were  difficult  to  control.  The  soil  was 
poor  and  would  barely  have  produced  fifteen  bushels  of  corn 
unaided  by  fertilizer. 

Very  frequent  cultivation  was  necessary  to  prevent 
crowding  out  by  weeds  and  grass.  The  rows  were  two  and 
one-half  feet  apart— one  or  one  and  one-half  feet  would  have 
been  sufficient — but  they  were  planted  two  and  one-half  that 
the  plow  might  be  used  in  their  cultivation.  When  the 
young  plants  had  attained  a  diameter  of  about  one-eighth 
inch  they  were  thinned  to  four  inches  in  the  drill,  and  the 
removed  plants  transplanted  to  other  rows  prepared  as  the 
seed  bed,  and  set  four  inches  apart.  The  tops  of  the  trans- 
planted seedlings  were  cut  back  about  one-half,  and  the 
roots  one-fourth  their  length.  Each  variety  was  gathered  as 
ripeness  was  indicated  by  the  fajling  of  their  tops. 

The  following  table  gives  the  yield  per  acre  of  -each 
variety  : 

NAME  OF  VARIETY.  YIELD  PER   ACRE. 

Tran« planted.  Noi  Transplanted. 

Bermuda 131       bu.  129      bu. 

Early    Red 134  **  140 

Early  Red  Globe  172  **  157 

Giant  White  Tripoli 104  **  90 

Large  Red  Globe 89  **  93 

Giant  Red  Rocco 126  **  118 

Mammoth  Silver  King 81  *•  86 

White    Globe 96  "  94 

Yellow  Giant  Globe 132  **  113 

Average Ii8j/j  **  113*'^ 

The  transplanted  plots  yielded  about  1 5  per  cent  more 
marketable  onions  than  those  not  transplanted. 

The  plots  upon  which  the  onions  were  grown  without 
transplantation,  required  more  than  enough  additional  labor 
(in  keeping  free  from  weeds  and  grass)  to  balance  the  labor 
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of  transplanting.  All  were  fertilized  alike,  400  pounds  cot- 
ton seed  meal  and  100  pounds  kainite  per  acre  being  used  in 
the  drill  and  top  dressed  with  200  pounds  cotton  seed  meal 
and  100  pounds  kainite  when  the  onions  were  from  one- 
fourth  to  one-half  inches  in  diameter.  There  was  no  appar- 
ent difference  in  the  keeping  qualities  of  the  two  lots,  both 
being  readily  kept  until  February. 

Transplanted  Salsify,  or  Oyster  Plant. 

Salsify  is  a  vegetable  found  in  few  gardens,  but  should 
be  in  all.  Most  persons  who  have  eaten  it  when  properly 
prepared  are  fond  of  it,  and  it  being  ready  for  use  during  the 
fall,  winter  or  early  spring,  when  there  is  a  scarcity  of  fresh 
vegetables,  is  greatly  in  its  favor  for  more  general  cultivation. 
It  is  grown  readily,  and  a  small  fraction  of  an  acre  will  yield 
an  abundance  for  a  large  family.  Its  cultivation  is  similar  to 
that  of  carrots,  parsnips  or  beets,  and  the  seed  may  be  planted 
in  this  latitude  any  time  between  September  and  April,  but 
preferably  in  the  fall  or  winter.  The  soil  should  be  a  loose 
loam  broken  thoroughly  and  deep.  In  the  spring  of  '93  a 
plot  was  planted,  the  soil  being  prepared  by  first  thoroughly 
breaking  deep,  with  turning  plow  and  rows,  opened  ten  or 
twelve  inches  deep  and  manured  with  well  rottedstable  man- 
ure, cotton  seed  meal  and  kainite.  The  rows  were  bedded, 
raked  to  nearly  a  level  and  the  seed  planted  half  an  inch 
deep.  It  is  preferable  to  plant  on  soil  well  fertilized  the 
year  before.  When  the  plants  had  attained  a  sufficient  size 
they  were  thinned  to  four  inches  in  the  drill  and  the  removed 
plants  transplanted  to  rows  prepared  as  the  first  and  set  the 
same  distance  in  the  drill.  That  cultivation  might  be  done 
with  plow  the  rows  were  made  two-and-a-half  feet  apart,  but 
one  foot  between  rows  is  sufficient.  The  stand  was  perfect 
in  both  cases.     Cultivation  was  frequent  with  both  plow  and 
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hoe,  but  shallow.  In  January  the  plots  were  dug  and  the 
roots  weighed  with  the  following  result: 

Not  transplanted 3)97^  pounds  per  acre. 

Transplanted 4}4io  pounds  per  acre. 

The  plot  not  transplanted  was  much  more  difficult  to 
keep  free  from  grass  and  weeds  than  was  the  transplanted 
plot. 

The    transplanting    was    done    with    dibble,  care  being 

taken  to  have  roots  straight  and  vertical.  The  roots  of  the 
transplanted  plot  were  found  when  dug  to  be  more  branched 
than  those  not  transplanted  and  had  a  profusion  of  fibrous 
roots.     They  were  also  more  tender  when  cooked. 

The  roots  may  be  taken  up  in  winter  and  hilled  with  po- 
tatoes or  turnips,  set  in  trenches  or  remain  undisturbed,  only 
the  severest  cold  affecting  them.  Last  winter  the  roo^s  were 
but  slightly  injured  by  cold  as  low  as  eight  degrees   above 

zero. 

Cooking  Salsify.-^Scvdipt,  boil,  slice  or  mash,  and  pre- 
pare as  oysters  for  soup  or  stew;  or,  slice,  or  mash  and  fn 
in  batter  or  make  pie  as  with  oysters.  The  name  oy^'^ 
plant,  or  vegetable  oyster  is  appropriate — the  salsify  stew 
soup  and  pie  having  flavor  very  suggestive  of  the  luscious 
bivalves. 

Late,  or  Fall  Raised  Irish  Potatoes. 

The  report  of  the  U.S.  statistician  for  1890  gives  the 
average  cash  value  of  all  crops  raised  in  Arkansas  for  the 
last  ten  years  at  $16.09  P^r  acre.  The  value  per  acre  lor 
ten  years  of  the  different  leading  crops  according  to  the  same 
report  was : 

Corn $10.07 

Wheat 7:3 

Oats 7.6S 

Rye 0.54 

Potatoes ...,_  47.U 

Cotton  20.0^ 

Hay.. 13.90 
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The  average  value  of  potatoes  from  one  acre  is  equal  to 
the  average  value  of  cotton  from  two  and  a  third  acres. 
Why  are  not  potatoes  more  generally  cultivated?  Nearly 
any  one  who  has  attempted  to  raise  potatoes  for  winter  mar- 
ket in  the  South  can  answer  this  question.  They  are  difficult 
to  keep — they  rot ;  hence  little  effort  has  been  made  except 
in  a  few  localities  to  grow  potatoes  except  for  immediate  use. 
However,  some  attention  has  recently  been  given  to  what  is 
known  generally  as  a  **Fall  Crop"  or  "Second  Crop"  of 
Irish  potatoes — a  crop  planted  after  or  about  the  time  the 
spring  crop  is  harvested.  This  second  crop  can  readily  be 
kept  through  the  winter  and  is  comparatively  free  from  the 
rot  that  is  so  destructive  to  the  spring  crop.  This  rot  is  be- 
lieved generally  to  be  the  result  of  a  parasitic  fungus  (Phytoph" 
thora  infestens).  The  spring  crop,  gathered  in  June,  July 
or  August,  is  surrounded  by  conditions  favorable  to  the 
germination  of  not  only  the  spores  of  Phytophthora  but  other 
fungi  and  become  inoculated.  On  the  other  hand  the  better 
keeping  qualities  of  the  second  crop  may  be  due  to  the  ab- 
sence  of  conditions  favorable  to  the  growth  of  the  fungus  dis- 
ease or  diseases,  attacking  the  potato.  The  spores  may  be  in 
an  inactive  state  when  the  second  crop  is  harvested,  or  pota- 
toes may  be  grown  and  harvested  under  climatic  or  other 
conditions  unfavorable  to  the  germination  of  the  spores^ 

Last  year  experiments  were  begun,  the  object  of  which 
were  to  determine : 

a.  How  can  the  spring  grown  potatoes  be  kept  ? 

b.  How  can  a  second  crop  be  grown  ? 

The  work  of  last  year  was  preliminary,  but  the  results 
obtained  from  planting  a  second  crop  are  deemed  worthy  of 
publication  notwithstanding  unfavorable  circumstances  and 
conditions  attendant  upon  the  undertaking.  The  soil  selected 
was  sandy,  poor,  and  cultivated  the  year  previous  in  corn 
which  became  foul  with  Bermuda  after  it  was  laid  by.     For 
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three  months  prior  to  the  planting  of  the  potatoes,  the  plots 
were  either  plowed  or  harrowed  at  intervals  of  from  ten  tc 
twenty  days  and  kept  free  from  all  vegetation.  The  object 
of  this  was  to  kill  the  Bermuda. 

Two  bushels  of  the  spring  crop  of  potatoes  were  selected 
on  the  15th  of  July.  One  bushel  was  spread  upon  the  floor 
of  the  second  story  of  the  barn.  By  the  first  of  September. 
50  per  cent  of  these  had  rotted,  and  practically  all  by  Oct;^ 
ber  1st.  They  had  thorough  ventilation  and  were  placfd 
in  the  northeast  corner  to  avoid  extremes  of  temperature. 

One-half  of  the  other  bushel  was  planted  the  last  week 
in  July.  The  rows  were  opened  with  turning  plow,  and  2(X- 
pounds  cotton  seed  meal  and  50  pounds  kainite  per  acre. 
applied.  Scooter  was  twice  run  in  each  row  to  thoroughl? 
spread  the  fertilizers.  Whole  potatoes  were  dropped  aud 
covered  with  one  furrow  made  by  turning  plow,  leaving  tbe 
rows  nearly  leyel.  The  remaining  half  bushel  was  bedded 
in  the  following  manner : 

Nine  square  feet  of  earth  was  removed  to  the  depth  c4 
5  or  6  inches.     The  potatoes  were  spread  on  the  bottom  0: 
this  excavation  so  that  they  did  not  touch  each  other,     Ther 
were    covered    with    the    soil    that  had  been  removed,  aac 
watered  thoroughly.     Whenever  the  bed   appeared  to  need 
it,  the  watering  was  repeated,  the  water  being  put  on  lateii 
the  afternoon  and  the  surface  of  the  bed  loosened   with  rake 
on  the  following  morning.     The  plants  begun  to  show  abovt 
ground  m  about  ten  days  and  the  bed  was  well  covered  in  three 
weeks,  at  which  time  those  planted  in   rows  were  beginning 
to  come,  but  very  slowly  and  irregularly.     As  the  plants  in 
bed  attained  sufficient  size  they  were  transplanted  to  rows  pre- 
pared as  described  above  and  at  the  same  time.     They  were 
watered  when  transplanted  and  but  few  of  the  plants  wilted. 
They  grew  slow  as  the   weather  was  hot   and  the  soil   dr>'. 
A  very  small  per  cent  died.     An   additional  application  oi 
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lOO  pounds  cotton  seed  meal  and  25  pounds  kainite  was 
made  when  the  potatoes  were. plowed  the  last  time.  During 
the  month  of  October  only  .65  inches  of  rain  fell,  this  cur- 
tailed the  yield  considerably  as  during  this  month  the  crop 
was  made.  Rains  early  in  November  induced  a  new  growth 
of  both  vines  and  potatoes,  and  a  new  crop  of  the  latter  were 
just  forming  when  the  crop  was  harvested.  The  first  killing 
frost  occurred  November  13th  and  the  potatoes  dug  immedi- 
ately afterwards,  yielding  as  follows: 

Whole  potatoes  dropped  every  18  inches 64     bushels  per  acre. 

Plants  set  every  18  inches 86^  bushels  per  acre. 

The  increase  in  yield  of  the  transplanted  plants  over  the 

others  was  augmented  by  the  difference  in  the  stand  on  the 

two  plots.     The  stand  of  the  transplanted  plot  was  about  95 

per  cent,  while  that  of  the  planted  plot  was  about  60  per 

cent.     That  a   comparison  on  the  basis  of  a  perfect  stand 

might  be   made,  100  hills   each  of  the  two  plots  were  dug 

and  the  yield  per  acre  calculated  with  the  following  result : 

Whole  potatoes  dropped  every  18  inches 99 >^  bushels. 

Plants  set  every  18  inches 88      bushels. 

While  it  appears  that  the  potatoes  planted  in  the  ordi- 
nary manner  will  give  a  greater  yield  than  those  transplanted, 
the  stand  and  other  things  being  equal,  the  latter  have  a  de- 
cided advantage  in  the  greater  certainty  of  securing  a  good 
stand,  and  securing  a  stand  is  the  greatest  obstacle  in  the 
way  of  the  production  of  a  fall  crop. 

Equal  quantities  of  potatoes  from  both  plots  were  stored 
during  the  winter  and  on  examination  on  the  ist  of  March 
showed  them  in  perfect  condition.  Only  one  potato  was 
found  that  had  rotted  and  that  one  had  been  badly  bruised. 
Both  plots  were  planted  on  very  nearly  a  level.  During  cul- 
tivation the  rows  became  gradually  ridged  and  when  last 
plowed  were  about  four  inches  higher  than  the  middles. 
Level  culture  promotes  the  conservation  of  moisture — an  im- 
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portant  item  with  the  fall  crop.     For  the  same  purpose  the 

surface  of  the  soil  should  be  kept  constantly  in  a  thoroughly 

• 

pulverized  condition,  in  which  condition  it  performs  some  of 
the  important  offices  of  a  mulch — retains  the  moisture  in  the 
soil,  prevents  the  soil  from  baking,  and  admits  air  and  heat. 

Preparation  of  Soil  for  Cotton. 

It  is  often  the  custom,  when  cotton  follows  cotton,  to 
bed  on  the  middles  of  the  rows  of  the  previous  year  without 
breaking  the  old  middles.     The  same  is  the  case  when  cotton 
follows  some  other  crops,   but  less  frequently.     The  crops 
that  cotton  follows,  other  than  cotton,  are  generally  corn  and 
oats,  and  the  growth  of  grass  and  weeds  that  spring  up^after 
the  corn  is  laid  by  and  the  oats  harvested  necessitates,  in  the 
majority  of  cases,  the  broadcast  breaking  of  the  soil.     We 
have  heard    it  argued   by  cotton  planters  that,  inasmuch  as 
the  cotton  plant  is  tap-rooted,  it  requires  a  firm  bed  to  insure 
its  making  a  good  root  growth  and  that  the  beds  should  be 
made  on  unbroken  soil.      On   the  other  hand  others   claim 
that  better  results  are  obtained  by  either  breaking  broadcast 
or  bedding  in  the  fall  and   rebedding  in  the  spri;^  ',.or  both 
breaking  and  bedding  in  the  spring  without  the  previous  fall 
breaking.      As  to  whether   the  soil  should  be  broken  in  fall 
or  spring,  would  largely  be  determined  by  the  character   of 
the   soil   and    its  condition.      Should  there  be  a  rank  growth 
of  vegetation  on  the  surface  in  the  fall  it  would   be  better  to 
turn   it  under  that  it  might,  by  decomposition,  be  converted 
into  plant  food,  unless   the  soil  was  particularly  subject  to 
washing.      If  such  should  be  the  case  its  remaining  on   the 
surface    would    largely    prevent    washing.       It    is    doubtful 
whether  very  light  soils  receive   most  injury  or  benefit   from 
fall  breaking.      Stiff  or   harsh  soils  are  materially  improved 
by  thorough   fall  breaking  that  the   freezes  of  winter   may 
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better  act  upon  them  and  improve  their  mechanical  condition 
by  disintegration.  ' 

As  work  w|is  not  begun  on  the  Station  until  about  Feb- 
ruary I,  1893,  the  fall  breaking  was  not  tried,  but  in  Feb- 
ruary four  plots  of  cornstalk  land  with  good  growth  of 
Bermuda  grass  were  selected,  two  were  broken  with  double 
turning  plow  and  two  were  left  unbroken.  One  plot  each  of 
the  broken  and  unbroken  were  bedded  in  February  and  the 
others  not  disturbed  until  May  3d.  when  they  were  bedded 
just  as  were  the  others  in  February.  Ma^  3d  an  iron  tooth 
harrow  was  drawn  over  all  the  beds  and  the  cotton  planted. 
The  plants  appeared  above  ground  on  the  same  day  and  no 
difference  was  noticed  until  August,  when  the  plots  bedded 
on  unbroken  soil  were  not  growing  so  well  and  seemed  to 
suffer  more  from  dry  weather  and  the  hot  sun,  and  begun  to 
shed  more  than  the  plots  bedded  on  broken  soil.  These 
plots  seemed  to  be  more  vigorous  in  growth  and  the  leaves 
had  a  decidedly  better  color  than  plots  bedded  on  unbroken 
soil  and  were  affected  about  half  so  much  by  the  rust  or  leaf 
spots. 

The  .allowing  table  gives  the  weight  per  acre  of  seed 
cotton  gathered  from  the  foifr  plats : 

UNBROKEN    SOIL. 

Bedded  in  February 724  pounds. 

Bedded  3d  of  May 754 

BROKEN    SOIL. 

Bedded  in  February ..869  pounds. 

Bedded  3d  of  May 901 

Notes. — The  increase  of  beds  made  in  May  over  beds 
made  in  February  was  62  pounds  seed  cotton  per  acre. 

Beds  made  in  May  on  unbroken  soil  gave  an  increase  of 
thirty  pounds  over  beds  made  in  February  on  unbroken  soil, 
and  beds   made   in  May  on  broken  soil  gave  an  increase  of 
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thirty-two  pounds  over  beds  made  in  February  on  unbroken 
soil.  But  .these  differences  are  too  small  to  be  of  practical 
value  in  the  experiment,  especially  as  the  experiment  is  only 
one  year's  trial. 

The  increase  in  yield  of  beds  made  on  broken  soil  over 
that  of  beds  made  on  unbroken  was  292  pounds  of  seed 
cotton  per  acre. 

All  four  plots  were  covered  with  about  half  a  sod  of 
Bermuda  grass,  which  was  vastly  more  difficult  to  suppress 
on  the  unbroken  beds  than  on  those  broken.  This  fact,  per- 
haps, accounts  for  some  of  the  difference  in  the  yields  from 
the  broken  and  unbroken  plots. 

The  unbroken  plots  were  more  difficult  to  cultivate  both 
with  plow  and  hoe  than  the  broken  plots. 

The  unbroken  plots  suffered  more  from  shedding  than 
the  broken,  but  the  unbroken  beds  made  in  May  shedded 
little  if  any  less  than  the  unbroken  beds  made  in  Februar>\ 
The  cotton  opened  on  the  unbroken  beds  before  it  opened 
on  the  broken,  and  10  per  cent  of  the  cotton  on  the  broken 
beds  was  picked  after  all  had  been  gathered  from  the  un- 
broken beds. 

One  hundred  plants  growing  on  the  unbroken  plots  had 
132  imperfect  bolls,  while  the  same  number  of  plants  grow- 
ing on  the  broken  plots  had  only  forty-three  imperfect  bolls. 
By  imperfect  bolls  is  meant  bolls  with  one  or  more  locks  not 
fully  developed,  or  with  abortive  lint  or  seed. 

The  four  plots  were  fertilized  each  A^ith — 
140  pounds  acid  phosphate  per  acre. 
140  pounds  cotton  seed  meal  per  acre. 
70  pounds  kainite  per  acre. 

The  experiment  indicates  a  profitable  difference  in  favor 
of  thorough  breaking,  but  one  or  two  more  trials  are  neces- 
sary   for    reliable    conclusions,  though    thorough     breaking 
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'Would  doubtless  be  beneficial  on  all  clayey  soils  and  soils  that 
pack  and  run  together  after  rains  as  the  Station  soil  does. 

Bermuda  Grass  (Cynodon  Dactylon). 
When  the  Branch  Station  was  established  here  a  consid- 
■erable  portion  of  the  grounds  was  well  set  in  Bermuda  grass. 
It  had  been  allowed  to  spread  irregularly  by  injudicious  cul- 
tivation, rendering  some  of  the  otherwise  best  portion  of  the 
grounds  unfit  for  experiment  purposes.  On  the  other  hand 
there  were  portions  of  the  grounds  free  from  it,  upon  which 
it  was  considered  desirable  to  have  it  growing.  These  places 
were  the  space  around  the  barn,  the  roads,  portions  of  the 
pastures,  hillsides  especially  subject  to  washing,  terraces, 
hillside  ditches,  etc.  While  Bermuda  blossoms  profusely,  it 
rarely  produces  seed  in  the  United  States,  but  propagates  by 
its  short  jointed  procumbent  branches,  each  joint  of  which  is 
capable  of  producing  a  new  plant.  These  branches  very 
frequently  become  covered  with  earth  and  partake  of  the 
nature  of  underground  stems  and  are  popularly  called  roots. 
(The  roots  proper  are  fibrous  and  free  from  joints.)  As 
each  of  these  joints  (or  nodes)  are  capable  of  making  a  new 
plant,  it  follows  that  each  joint  must  be  killed  to  destroy  the 
grass.  It  is  obvious  then  that  th^  vital  or  propagating  por- 
tion of  the  plant  lies  on  ov  just  nnder  the  surface  of  the  soil — 
a  fact  to  be  remembered  when  fighting  the  grass. 

PLANTING   BERMUDA   GRASS. 

Planting  Bermuda  is  a  very  simple  operation.  The 
method  I  most  generally  practice  and  consider  the  easiest, 
and  the  most  rapid,  is  to  secure  the  quantity  desired  by  first 
plowing  a  sod  and  then  harrowing  or  raking  the  grass  into 
piles  or  windrows,  and,  without  allowing  to  become  dry,  chop 
the  stems  into  one  or  two  inch  lengths.  This  is  easily  done 
either  in  a  feed  cutter  or  by  placing  on  a  block  of  wood  and 
cutting  into  the  desired  lengths  either  with  axe   or  hatchet. 
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These  sections  may  then  be  dropped  one,  two  or  three  feet, 
or  continuously,  in  furrows  and  covered  with  plow;  or  they 
^  may  be  sown  over  surface  and  plowed  in ;   or  the  soil  broken 

with  scooter  or  turning  plow   and  the  grass  dropped  in  the 
furrows  to  be  covered  by  the  next   round   of  the   plow.     It 
1  may  in  this  way  be  put  in  every  furrow,  in  every  other  fur- 

I  row,  or  whatever  distance  desired  in  rows  or  between  rows. 

I  Late  in  the  spring  of  1893  ^  small  area  was  planted  by 

,  dropping  the  grass  eighteen  inches  apart  in  every  other  fur- 

I  row  made  by  a   four-inch  scooter  in  breaking.       By  fall  it 

was  sufficiently  established  to  prevent  washing  by  six  inches 
;  of  rain  which  fell  this  spring  in  twenty-four  hours. 

I  Another  area  was   planted  by  dropping  the  stems  on 

!  freshly  plowed  soil  and  pressing  in  with  the  foot,  with  good 

I  results.     Sod  was  also  taken  with  soil  adhering  and   planted 

I  with  hoe  and  spade,  but  this  was  slow  and   laborious,  giving 

i  no  better  results  than  the  other   methods  of  planting.      Ber- 

muda spreads  very  rapidly  and  appears  to  spread  over  a 
greater  area  of  poor,  firm  soil  than  of  soil  in  a  better  condi- 
tion. Last  fall  I  measured  a  stem  of  one  season's  growth 
which  had  attained  a  length  of  sixty-nine  inches  and  had  a 
number  of  lateral  branches  exceeding  two  feet  in  length.  It 
had  taken  a  firm  hold  and  spread  over  mixed  clay  and  sand 
(which  had  been  removed  from  a  ditch)  as  if  intentionally  to 
hold  the  soil  in  its  place. 

Aside  from  being  the  most  valuable  of  grasses  for  pre- 
venting roads,  yards,  hillsides,  pastures,  terraces,  diich  banks 
or  bottoms  from  washing,  Bermuda  is  the  most  profifable 
pasture  grass  for  the  South,  on  light  or  sandy  soils,  furnish- 
ing grazing  continuously  from  April  to  November,  and  not 
infrequently  throughout  the  year.  No  other  grass  better 
survives  the  hot  and  dry  summer  months,  so  destructive  to 
pastures  and  hay  fields  in  the  South.  Its  feeding  value  is 
superior,  and  live  stock  of  all  kinds  prefer  it  to  other  grasses. 
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When  the  Southern  farmer  fully  appreciates  the  value  of 
Bermuda  for  pastures  and  peavines  for  hay  and  manuring, 
he  will  be  more  prosperous. 

METHODS    OF   DESTROYING    BERMUDA   GRASS. 

When  Bermuda  takes  possession  of  a  piece  of  ground, 
it  forms  a  most  compact  sod  and  is  eradicated  with  consid- 
erable difficulty,  but  less  than  is  generally  supposed  when 
treated  in  'the  proper  manner. 

As  remarked,  portions  of  the  Station  property  which 
were  wanted  for  other  purposes  was  well  sodded  in  this  grass. 
Different  methods  were  resorted  to  for  the  purpose  of  de- 
stroying it.  An  area  was  divided  into  five  plots  and  treated 
as  follows : 

Plot  /. — Plowed  and  cross-plowed  with  scooter  at  inter- 
vals of  from  one  to  three  weeks,  each  plowing  followed  by 
harrow. 

Plot  2. — Plowed  and  cross-plowed  with  fourteen-inch 
heel-sweep  at  intervals  of  from  one  to  three  weeks,  each  plow- 
ing followed  by  harrow. 

Plot  J . — Planted  in  oats  in  February.  Oats  harvested 
in  June  and  plot  immediately  treated  as  plot  i. 

Plot  ^. — Planted  in  oats  in  February,  oats  harvested  in 
June  and  plot  immediately  treated  as  plot  2. 

Plot  5. — Planted  in  oats  in  February,  oats  harvested  in 
June  and  plot  immediately  plowed  and  cross-plowed  with 
scooter  and  harrowed.  One  week  later  planted  in  cowpeas 
sown  thick  in  two-and-a-half  foot  drills.  Peas  cultivated 
twice  with  heel-sweep  and  harvested  for  hay  in  September 
when  plot  was  again  broken  with  scooter  and  harrowed. 

The  results  were  very  satisfactory  on  all  five  plots,  the 
grass  being  practically  destroyed,  particularly  on  plots  2  to 
5  inclusive.  On  plot  i,  the  destruction  was  not  so  complete. 
The  first  two  plots  were  given  the  same  treatment  and  at  the 


106  ARKANSAS  AGRICULTURAL  EXPERIMENT  STATIQN. 

same  time,  except  that  the  plowing  was  done  with  scooter  ott 
plot.  I  and  with  heel-sweep  on  plot  2.     Throughout   the  ex- 
periment there  was  more  grass  on  plot  i  than  on  plot  2,  indi- 
cating that  the  heel-sweep  did  more  effectual  work  than  the 
scooter.      The    heel-sweep   passing  under    the   propagating 
parts  of  the  plant  and  cutting  the  feeding  roots  left  it  in  a 
better  condition  to  be  harrowed  to  the  surface  and  killed  by 
the  heat  of  the  sun.     The  scooter  cut  the  sod   into  a  greater 
number  of  pieces,  but  did  not  sever  the  fibrous  roots   which 
held  the  plant  and  made  the  work  of  the  harrow  less  effective. 
As  soon  after  each   rain   as   the  soil  was   sufficiently  dry  for 
work,  plots   I  and  2    were  subjected   to  a  repetition  of   the 
above  treatment,  and   again   in   dry  weather,  at  intervals  of 
from  one  to  three  weeks,  or  as  soon  as  any  growth  appeared^ 
whether  Bermuda  or  other  grasses  or  weeds.     Such  a  quan- 
tity of  the  dead  Bermuda  remained  on  the  surface  after   the 
first  harrowing  that   it  was  raked   into   piles,  some  of  which 
was  put  in  gullies  and  the  other  burned. 

The  oats  on  plots  3,  4  and  5  had  begun  to  cover  the 
ground  before  the  Bermuda  had  made  much  growth,  and 
when  it  appeared  it  was  upright,  as  much  so  as  the  oats,  and 
did  not  spread  upon  the  surface  of  the  soil  as  it  did  on  plots 
I  and  2.  The  oats  served  the  purpose  of  not  only  prevent- 
ing the  Bermuda  already  there  from  spreading,  but  made  it 
more  succulent  and  tender  by  shading  and  vastly  more  sus- 
ceptible to  the  effects  of  plowing,  harrowing,  and  the  heat  of 
the  sun  (when  the  oats  were  removed  ),  the  combined  effects 
of  which  left  very  little  after  the  first  treatment.  A  week 
later  the  peas  were  planted  on  plot  5  for  the  purpose  of  giv- 
ing the  grass,  should  there  be  any  left,  a  second  shading 
followed  by  exposure  to  the  hot  sun.  The  rows  were  thirty 
inches  apart  and  the  peas  planted  continuously  in  the  drill. 
The  peas  were  cultivated  twice  with  18-inch  heel-sweep,  two 
furrows  being  run  the  first  and  one  the  second  plowing.     A 
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warm,  dry  day  in  September  was  selected  for  the  harvesting 
of  the  peas  for  hay.  The  vines  were  removed  as  soon  as  cut 
and  the  plot  plowed  with  heel-sweep  and  harrowed.  There 
was  no  grass  on  the  plot  when  the  peas  were  removed.  The 
alternate  shading  and  exposure  to  the  hot  sun  in  dry  weather 
proves  most  effectual  in  killing  Bermuda,  particularly  when 
the  exposure  to  sun  is  accompanied  by  a  thorough  scarifica- 
tion of  the  surface  of  the  soil. 

The  turning  plow  is  not  infrequently  used  for  fighting 
Bermuda  and  generally  with  poor  results,  unless  the  plow  is 
run  shallow.  This  plow  is  used  in  the  fall  of  the  year  and 
it  is  expected  to  bring  the  grass  to  the  surface  to  be  killed 
by  freezes.  If  the  plowing  is.  done  deep  this  object  is  de- 
feated, for  the  grass  (a  portion  of  it  at  least)  is  turned  under 
and  not  up,  and  really  planted  again;  but  if  the  plowing  is 
shallow  the  propagating  parts  of  the  plants  are  left  near  the 
surface,  and  if  dragged  out  by  the  harrow,  may  be  killed. 
If  this  is  done  in  dry,  hot  weather,  the  results  are  satisfactory, 
particularly  so  if  the  grass  has  previously  been  well  shaded 
by  some  growing  crop,  such  as  oats,  rye,  barley,  peas  or 
millet,  but  for  the  complete  destruction  of  Bermuda  sod  how- 
ever thick,  I  recommend  the  following  treatment: 

Break  close  with  scooter  (bull-tongue),  cross-plow  with 
fourteen-inch  heel-sweep  and  harrow  thoroughly.  A  few 
days  later  harrow  in  rye  or  barley  in  the  fall  or  oats  in  the 
spring.  Cut  grain  for  hay  and  remove  from  ground.  Break 
again  with  scooter  and  heel-sweep  as  before  and  harrow  in 
dry  weather.  If  grass  is  not  all  killed,  j^lant  peas  (whippor- 
will  or  unknown  cowpeas)  thick  in  two  and  a  half  or  three 
foot  rows  and  cultivate  frequently  with  heel-sweep  until  peas 
lap  across  rows.  If  grass  still  remains,  which  is  very  im- 
probable, cut  peavines  and  plow  and  harrow  again.  The 
plowing  in  all  cases  should  be  thorough,  no  unbroken  places 
being  left.     By  this  treatment  the  Bermuda  will  be  destroyed 
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and  the  labor  employed  for  its  destruction  will  have  pro- 
duced two  crops  in  /)ne  year  on  the  same  soil,  either  cf 
which  will  pay  for  the  labor  expended  for  the  production  of 
both  and   the  Bermuda  killed  incidentally  and  without  cost. 

The  Pocket  Gopher  (Geomys  Breviceps). 

In  portions  of  South  Arkansas  the  above  little  animal  is 
quite  common  and  very  destructive  to  growing  crops.  Id 
this  locality  they  are  generally  called  ''salamanders.'*  In 
fact  but  few  persons  know  them  by  any  other  name.  An- 
other species,  common  in  portions  of  Georgia,  F'lorida  and 
Alabama,  G.  Pinctis  (?),  are  also  called  salamanders,  but 
more  generally  gophers.  The  salamander  proper  belongs  to 
a  genus  of  batrachian  reptiles  having  some  affinities  with  liz- 
ards, but  more  with  frogs;  while  the  pocket  gopher  belongs 
to  the  order  ntatnmalia.  The  salamander  proper  resembles 
a  lizard,  while  the  gopher  resembles  a  ground  squirrel. 
They  are  called  pocket  gophers  from  the  fact  of  their  having 
external  cheek  pouches.  The  gopher  lives  in  underground 
tunnels  or  burrows  and  at  intervals  throws  up  mounds  or 
"hills"  of  earth  removed  from  the  burrow,  and  securely 
closes  the  opening  through  which  the  earth  is  removed. 
These  tunnels  are  generally  from  four  to  eight  inches  below 
the  surface,  but  may  be  only  two  or  as  deep  as  fifteen  inches. 
In  changing  their  place  of  abode,  which  is  frequently  done, 
particularly  in  the  spring,  they  sometimes  travel  underground 
similar  to  the  mole  (?).  One  was  caught  this  spring  that 
had  in  this  manner  traveled  more  than  lOO  yards  in  one 
day.  The  raised  earth  indicating  the  line  of  his  travel 
was  at  first  supposed  to  have  been  made  by  a  mole,  but  on 
the  following  day  six  hills  were  thrown  up  near  the  terminus 
of  the  tunnel.  He  was  caught  on  the  third  day,  after  which 
there  was  neither  evidence  of  mole  nor  gopher  within  200 
yards  of   the  burrow,   nor  has  there  been  since.     Another 
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came  from  an  adjoining  piece  of  property,  crossed  under  the 
barn  and  established  himself  in  the  vegetable  garden,  after 
having  moved  eighty  yards  and  traveling  a  third  of  the  dis- 
tance niole  fashion.  No  evidence  of  a  mole  was  noticed 
before  or  since  hi^  capture.  Two  other  instances  of  gophers 
having  traveled  as  moles  have  been  noticed.  In  all  cases 
this  manner  of  travel  was  confined  to  freshly  plowed  soil. 
When  firm  soil  was  reached  no  surface  evidence  of  their  tun- 
nel was  seen  except  occasional  hills. 

Before  coming  to  Camden  I  had  but  slight  acquaintance 
with  the  gopher  and  was  inclined  to  believe  the  reports  of 
damage  done  by  them  exaggerated.  In  the  spring  of  1893, 
while  breaking  land  with  a  two-horse  turning  plow,  a  number 
of  their  storehouses  were  unearthed,  some  of  which  contained 
more  than  a  gallon  of  peas,  corn  and  other  seeds.  Weed 
and  grass  seeds,  stems  of  Bermuda  grass,  tubers  of  coco  or 
nut  grass  were  found  in  an  excellent  state  of  preservation. 

While  gophers  injured  to  a  more  or  less  extent  nearly 
everything  planted  on  the  Station  last  year,  the  greatest 
damage  done  was  due  to  washing  of  the  soil  caused  by  their 
burrows.  During  heavy  rain,  water  collected  in  them  and  a 
gully  was  the  result.  This  was  particularly  the  case  on 
sloping  ground,  or  where  their  burrow  crossed  a  terrace  or 
hillside  ditch.  During  the  heavy  rains  in  March  of  the 
present,  year  when  6.39  inches  fell  in  twenty-four  hours,  the 
greatest  damage  by  washing  was  due  directly  to  these  bur- 
rows. In  one  instance  a  burrow  crossing  under  a  hillside 
ditch  caused  the  ditch  to  break  and  a  gully  averaging  one 
foot  deep  and  three  feet  wide  was  made  across  three  ter- 
races which  would  have  otherwise  prevented  washing  as  they 
did  everywhere  else.  Another  burrow  running  under  the 
barn  (which  is  on  slightly  inclined  ground)  concentrated  the 
flow  of  water  into  two  mule  stalls.  When  this  was.discovered 
the  mules  were  standing  in  mud  and  water  up  to  their  knees. 
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The  water  entered  the  burrow  in  the  garden  of  a  neighbor 
some  yards  distant.  The  gopher  that  made  this  burrow  was 
caught  afterwards  and  sent  to  the  chief  of  division  of  orni- 
thology and  mammalogy,  Department  of  Agriculture,  Wash- 
ington, D.  C,  for  identification. 

Killing  Gophers. 

Last  spring  different  methods  were  resorted  to  in  en- 
deavoring to  rid  the  Station  of  these  pests.  By  March  ist 
of  the  present  year  I  thought  them  e;cterminated,  but  four 
more  appeared,  having  crossed  from  adjoining  property,  but 
were  caught  shortly  after  they  were  known  to  be  on  the  place. 
The  campaign  against  gophers  has  been  conducted  on  about 
fifteen  acres,  the  result  of  which  is  summarized  as  follows: 

Number  Opctalcd  Against.  Number  Killed. 

6     Poisoning  with  strychnine i 

15     Suffocated  with  bisulphide  of  carbon •..    5 

33     Caught  in  steel  trap —  33 

Total    killed 39 

When  the  strychnine  or  bisulphide  failed  the  steel  trap 
was  used,  and  occasionally  the  trap  had  to  be  reset  once  or 
twice  before  the  gopher  was  caught.  But  this  was  due  to 
the  improper  setting  of  the  trap  in  the  majority  of  cases,  for 
after  a  little  practice  it  rarely  failed.  Corn,  rye  and  peas 
soaked  in  a  solution  of  strychnine  were  put  in  the  burrows, 
but  I  was  sure  of  having  killed  but  one  with  this  poison. 
Six  burrows  were  treated,  but  the  gopher  continued  to  work 
in  four  of  them,  notwithstanding  the  disappearance  of  some 
of  the  poisoned  seeds.  As  to  whether  they  were  removed 
by  the  gophers  or  not  could  not  be  determined.  In  the  fifth 
burrow  the  gopher  did  not  appear  again.  In  the  sixth  he 
disappeared  for  several  days  and  returned,  but  I  was  not  sure 
of  its  being  the  same  one — one  may  have  been  killed  and 
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another  moved  into  the  burrow.  The  bisulphide  of  carbon 
proved  effectual  only  on  comparatively  level  ground. 
Although  care  was  exercised  to  introduce  it  into  the  bi/rrow 
at  its  highest  point  it  frequently  failed.  Of  the  fifteen  treated 
I  was  sure  of  having  killed  but  five.  Bisulphide  of  carbon 
should  be  used  with  some  care,  as  it  is  inflammable,  explo- 
sive and  poisonous  when  taken  internally.  It  is  very  volatile, 
its  vapor  being  heavier  than  air,  to  which  fact  is  due  its 
efficacy.  When  placed  in  the  burrow  the  liquid  evaporates 
and  the  vapor  flows  as  water  would  and  effects  the  gopher  in 
a  manner  similar  to  the  effects  of  chloroform.  The  Kquid 
was  introduced  into  the  burrow  by  saturating  a  ball  of  cotton 
or  rag*  with  from  one  to  two  tablespoons  full.  These  are 
placed  well  in  the  burrow  and  the  opening  closed  with  earth.* 
When  the  shape  of  the  mouth  or  opening  of  the  burrow  is 
such  as  to  admit  it,  the  cotton  or  rag  may  be  first  placed  in 
and  the  liquid  poured  upon  them.  If  the  bisulphide  is 
applied  soon  after  a  rain  when  the  pores  of  the  soil  are  filled 
with  water  the  effects  will  be  more  marked  as  the  gas  will  be 
better  confined  to  the  burrow. 

The  bisulphide  method  of  destroying  gophers,  sper- 
mophiles  and  prairie  dogs  is  favorably  reported  from  Dakota, 
California  and  Washington.  Here  the  steel  trap  was  far 
more  effective  and  required  no  more  time  nor  labor  than  the 
bisulphide.  Where  the  animals  exist  in  large  numbers  in  a 
small  area  and  more  than  one  in  a  burrow  the  bisulphide  can 
be  used  with  greater  advantage,  but  with  the  species  of 
gopher  common  here,  where  only  one  is  found  in  a  burrow, 
I  prefer  the  steel  trap.  It  is  cheaper,  more  effective  and 
as  easily  manipulated. 

The  setting  of  the  trap  is  a  simple  operation  and  when 
properly  done  rarely  fails  to  secure  the  gopher.  The  opening 
through  which  the  earth  that  forms  the  hill  is  removed  is  a 
short  branch  of  the  main  burrow.     The  soil  should  be  re- 
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moved  with  hoe  or  spade,  following  the  branch  until  the  main 
burrow  is  reached.  Cut  into  the  main  huxvovf  just  enough  to 
admit  the  trap,  and  set  it  so  as  to  have  the  trigger  just  below 
the  level  of  the  bottom  of  the  burrow.  Sprinkle  loose  earth 
around  trigger  so  as  to  pjirtially  conceal  trap  arid  cover  all 
with  boards  and  earth  to  exclude  light.  By  so  setting  the 
trap  the  gopher  will  pass  over  it,  no  matter  in  which  end  of 
the  burrow  he  may  be.  With  a  little  practice  one  can  become 
quite  expert  at  catching  them,  and  in  a  short  while  after  dis- 
covering new  signs  succeed  in  trapping  them  with  the  loss  of 
but  little  time  from  bther  work. 

Moles. 

While  moles  are  properly  insectivorous  animals  they  by 
no  means  confine  their  diet  to  insects,  but  subsist  largely 
upon  vegetation.  The  damage  done  by  their  tunnels  may 
be  greater  than  the  loss  from  what  tljey  actually  eat,  but 
either  is  sufficient  to  justify  killing  them. 

Many  traps  and  devices  have  been  in  use  for  catching 
moles,  few  of  them  however  are  successful. 

Wishing  to  ascertain  for  my  own  satisfaction  some  facts 
regarding  the  food  eaten  by  moles,  I  determined  to  secure 
some  alive.  This  proved  to  be  such  an  easy  (and  interesting) 
matter  that  I  continued  to  catch  them  until  not  one  was  left 
on  the  Station  grounds.  The  number  taken  was  eleven,  five 
of  which  were  captured  in  two  days.  After  each  rain  the 
mole  reopens  his  burrows  and  frequently  makes  new  ones. 
In  a  few  hours  after  a  rain,  or  early  on  the  following  morn- 
ing were  the  times  they  wene  most  easily  taken. 

The  first  step  towards  capturing  them  is  to  approxi- 
mately locate  the  point  at  which  they  are  working.  This 
was  done  by  pressing  in  with  the  foot  the  freshly  made  bur- 
rows at  intervals  of  from  two  to  three  feet.  I  would  then  re- 
tire  some  distance,  or  treat  the  burrow  of  another   in  like 
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manner.  When  time  had  elapsed  sufficient  for  one  to  begin 
work  again  I  cautiously  approached  the  place  where  the  bur- 
row had  been  closed,  as  above  described,  and  if  he  had  be- 
gun to  reopen  the  pressed-in  places,  or  was  making  a  new 
branch  in  his  burrow  it  would  be  but  a  short  while  before  he 
could  be  seen  raising  the  soil  above  where  he  is  at  work. 
He  must  be  approached  with  great  care  for  the  slightest 
noise  or  jar  from  the  foot  wifl  alarm  him.  When  one  is 
located  and  evidences  seen  of  his  working,  I  creep  to  within 
two  or  three  feet  of  where  he  is  and  thrust  a  long-handle 
shovel  in  the  ground  a  few  inches  in  his  rear,  and  by  an  up- 
ward and  forward  motion  bring  him  to  the  surface.  By  se- 
lecting the  proper  time  (after  a  rain  and  inithe  spring  of  the 
year)  they  are  in  this  way  caught  very  readily. 

C.  L.  Newman. 
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CAMDEN— METEOROLOGICAL  SUMMARY  FOR  1893. 
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0.95 
4.20 
4.41 
7-57 
7.81 
10  24 

3-^3 
1.28 

2.64 
0.65 
6.65 
1.98 
55.11 


19th   ,. 


14th 


The  above  summary  is  taken  from  the  **Department  of  Agriculture  Weather 
Bureau  Annual  Report,  1893,  of  the  Arkansas  Weather  Service,  F.  H.  Clarke,. 
Director,  Little  Rock,  Ark.»' 


Manures  for  Wheat  on  Sandy  Loam  Soils. 

As  wheat  growing  is  not  profitable  at  the  present  low 
price  of  wheat,  it  is  not  expected  that  wheat  experiments 
will  attract  very  much  attention,  especially  in  the  eastern 
and  southern  parts  of  the  State,  where  these  experiments 
were  made.  Some  of  the  experiments,  however,  were  be- 
gun two  years  ago  and  at  that  time  wheat  was  selling  at  very 
good  prices.  Most  of  the  sandy  cotton  soils  of  the  State, 
except  the  fertile  bottomlands,  do  not  produce  good  yields 
of  wheat,  unless  properly  prepared  and  manured. 

Several  manural  experiments  were  undertaken  to  deter- 
mine their  vklue  to  increase  the  yield  of  wheat  on  the  worn 
sandy  cotton  soils.  The  soil  used  in  the  experiment  had 
ceased  to  grow  wheat  profitably  several  years  ago  and  had 
since  been  cultivated  in  cotton  and  corn.  The  manures 
therefore  had  full  opportunity  for  action.  Wheat  was  sown 
on  the  soil  the  year  before,  following  a  crop  of  corn  and  cow- 
peas  in  the  corn.  The  pea  vines,  thougjh  few  in  quantity, 
were  turned  under  and  they  were  the  first  crop,  other  than 
corn  and  cotton,  that  had  been  planted  on  the  soil  since 
wheat  was  last  planted. 

As  might  be  expected  from  the  lapse  of  time  since  the 
last  wheat  crop  and  from  the  pea  vines  turned  under  the 
soil  yielded  a  very  good  crop.  The  yield  was  12  bushels 
'52  pounds  per  acre.  The  experiments  were  divided  by  the 
soil  upon  which  they  were  made  into  two  parts.  One  series 
of  plots  was  upon  soil  that  grew  wheat  in  1892-93  and 
experiment  wheat  in  1893-94.  The  other  plots  were  upon 
similar  and  adjoining  soil  that  grew  wheat  in  1891-92, 
cowpeas  in  spring  of  1893  ^i"^  experiment  wheat  in  1893- 
94.     The  latter  soil  differs  from  the  former  in  that  a  crop  of 
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cowpeas  grew  upon  it  in  the  spring  of  1893  between  the 
two' wheat  crops.  The  cowpeas  on  the  soil  were  used  in  the 
•experiment  as  subsequently  described.  Following  is  the  plan 
of  the  experiment  on  plots  of  one-tenth  acre  each: 

WHEAT  1892-93  FOLLOWED  BY  EXPERIMENT  WHEAT  1 893-94. 
Pieis, 

1 .  40  bushels  cotton  seed  applied  per  acre  to  wheat  1 892-93. 

2.  Nothing. 

3.  10  two-horse  wagon  loads  horse  manure  per  acre. 

4.  150  pounds  acid  phosphate  per  acre. 

5.  150  pounds  kainit  per  acre. 

6.  200  pounds  gypsum  per  acre. 

7.  Cowpeas   planted  after  cut  wheat  July  31,  and  vines 

turned  under  green  October  10. 

WHEAT    1891-92.   COWPEAS    IN    SPRING    1 893.    EXPERIMENT 
WHEAT    1893-94. 

8.  Cowpea    roots,  stubble   taken    off,  plot   turned    Octo- 
ber 10. 

9.  Cowpea  vines  with  pods  on  vines,  turned  October  10. 

10.  Cowpea  vines  with  pods  off  vines,  turned  October  10. 

11.  Green  cowpea  vines  with  pods  on,  turned   under  green 

July  31. 

All  plots  were  covered  alike  with  a  growth  of  crab  grass 
when  turned  October  10.  Plot  11  was  turned  July  31,  while 
vines  and  pods  were  green  and  it  was  not  turned  again  but 
prepared  for  planting  October  10  by  plowing  in  the  crab 
grass  with  a  scooter.  Some  of  the  grass  was  dragged  off 
and  the  plot  may  have  suffered  some  from  that  and  also  from 
a  few  mature  peas  that  came  up  and  were  dragged  off  in 
.plowing  and  harrowing  for  planting. 

Plot  7  was  planted  in  cowpeas  July  31,  soon  after  the 
-wheat  was  cut  from  it.     And  when  turned  October   10  the 
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vines  were  green  and  vigorous  with  no  mature  pods  but  some 
at  all  other  stages. 

Peas  were  planted  on  plots  at  the  rate  of  i  yi  bushels 
per  acre  in  2}4  feet  rows,  except  plot  7,  which  was  planted 
broadcast. 

Fertilizers  were  applied  at  turning  of  the  plots  Oc- 
tober 10. 

Fultz  wheat  was  planted  October  25  at  same  measure 
per  plot  and  plowed  in  with  a  five  tooth  cultivator. 

NOTES   ON   WEATHER   AND    GROWTH   OF   WHEAT. 
Half-inch  rainfall  next  day  after  planting  wheat. 
November  i,  weather  dry, 

November  S,  wheat  beginning  to  germinate,  but  irreg- 
ularly. 

November  10,  stand  of  wheat  very  good  but  needing 
rain. 

November  20,  weather  dry  and  windy,  light  rainfall  to- 
day. 

December  generally  favorable,  low  temperature  accom 
panied  by  snow  but  did  not  damage  wheat.     First   appear- 
ance of  benefit  from  manure. 

January  22,  pea  manure  plots  and  stable  manure  plots 
show  an  increased  tillering  and  growth  over  other  plots. 

March  1 5 ,  past  fourteen  days  have  been  favorable  and 
wheat  has  improved  rapidly. 

April  I,  past  two  weeks  of  cold  damaged  wheat  slightly 
where  jointed.  A  marked  difference  appears  in  favor  of 
stable  manure  and  dry  pea  vines,  with  pods  on  vines.  Plot 
of  dry  vines  without  peas  and  green  vine  plot  and  late  planted 
pea  plot  are  next  best.  Pea  stubble  plot  ranks  next.  Plots 
of  commercial  fertilizers  show  no  benefit.  Neither  does  plot 
where  cotton  seed  was  applied  to  wheat  last  year. 
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April  20,  above  notes  of  April  i  remain  same  with  an 
increase  of  difference  between  plots. 

April  30,  good  rainfall. 

May  2.  windy  weather  for  past  week  has  made  soil  dry 
and  hard. 

May  S,  all  plots  in  full  bloom  and  about  the  same  stage. 
Good  growth  made  in  the  last  few  days. 

May  10,  wheat  growing,  and  grains  forming. 

May  20,  a  little  rain  is  needed.  Wheat  beginning  to 
ripen. 

June  6,  wheat  full  ripe  and  all  plots  cut.  Plot  7  slightly 
greener  than  others. 

The  season  has  been  very  favorable  to  wheat. 

June  30,  wheat  threshed. 

Height  and  growth  of  wheat  on  each  plot  is  shown  in 
the  subjoined  cut.  Each  sample  of  wheat  contains  100 
stalks.  All  the  stalks  of  each  sample  were  cut  from  the 
same  place  on  each  plot  two  weeks  before  harvesting.  It 
was  then  unknown  as  to  how  the  plots  would  yield  and  the 
fact  that  the  growths  as  shown  in  the  cut  conform  uniformly 
with  the  yields  is  very  interesting. 


MANURE  EXPERIMENTS  WITH  WHEAT  ON  SANDY  SOIL. 


The  number  of  each  sample  in  the  cut  is  the  number  of 
the  plot  upon  which  the  sample  grew. 

TABLE  OF  YIELDS,  1893-94. 


PLOT 
NO, 


8 

9 
10 


Method  of  Treatment. 


WHEAT   GREW   ON    PLOTS    I    TO   7,    1 892-93. 

Wheat,  following  wheat  to  ascertain  the  residual  effect 

of  4obu.  cotton  seed  applied  per  acre,  1892-93 

Nothing 

10  wagon  loads  horse  manure  per  acre 

150  lbs.  acid  phosphate 

150  lbs.  kainit 

200  lbs.  gypsum 

Peas  planted  July  31,  turned  under  green  Oct.  10 

WHEAT  ON  PLOTS  8  TO    II,   189I-92,  COWPEAS    SPRING 
1893. 

Pea  roots  

Pea  vines  with  pods  on  vines 

Pea  vines  with  pods  off  vines 

Green  pea  vines  with  pods  on   vines— turned  under 
green  July  31 


YIELD  IN  BUSHELS 
PER  ACRE 


5  bu.  46   lbs. 

5  bu. 

15  bu.  16)^  lbs. 

6  bu.  28>^  lbs. 

6  bu.  9^  lbs. 

7  bu.  53   lbs. 

16  bu.  53   lbs. 


10  bu.  28  lbs. 

18  bu.  io>^  lbs. 

15  bu.  30j4  lbs. 

14  bu.  32  lbs. 


120  ARKANSAS  AGRICULTURAL  EXPERIMENT  STATION.  * 

The  table  is  self-explanatory  and  shows  fully  the  effects 
of  the  different  manures  and  treatment.  The  yields  of  the 
plots  are  clearly  in  conformity  with  the  notes  on  growth  and 
with  the  growth  as  shown  in  the  cut. 

Wheat  on  all  pea  plots  and  stable  manure  plot  tillered 
more  than  the  commercial  fertilizer  plcts  and  other  plots. 
The  increased  yield  in  grain  is  due  mainly  to  that  and  not  to 
any  increased  length  of  heads. 

The  pea  and  stable  manured  plots  appeared  to  have 
tillered  more  than  twice  as  much  as  the  others  did. 

Plot  ID  yielded  i,i6o  pounds  per  acre  of  peas  in  hulls 
and  the  cost  of  picking  them  was  SO  cents  per  hundred. 
This  amount  deducted  from  the  value  of  the  peas  leaves  a 
larger  amount  than  the  value  of  increase  of  wheat  on  plot  9 
due  to  the  peas  left  on  the  vines.  Using  the  value  of  the 
peas  now  and  that  of  wheat  two  years  ago,  75  cents  per 
bushel,  in  making  the  calculation. 

Plot  I  shows  but  little  residual  effect  from  the  applica- 
tion of  40  bushels  of  cotton  seed  per  acre  the  previous  year. 
The  residual  effect  is  of  no  practical  value. 

The  difference  of  4  bushels  and  20  pounds  between  the 
two  green  manured  plots  7  and  1 1  in  favor  of  plot  7  is  par- 
tially explained  by  the  loss  of  tHe  pea  vines  that  came  up 
and  crab  grass  that  were  dragged  off  in  preparing  the  plot 
for  sowing.  That  loss  could  not  have  been  avoided  because 
of  the  rank  crab  grass.  A  turn  plow  could  not  be  used  be- 
cause it  would  have  brought  up  the  pea  vines  that  were  turned 
under  July  31.  Part  of  the  difference  between  the  two  plots 
may  be  due  to  the  condition  of  the  material  turned  under 
as  many  claim  that  the  turning  under  of  green  matter  in  the 
summer  at  the  south  is  not  so  beneficial  as  plowing  under 
the  same  material  when  it  becomes  dry,  or  it  may  be  due  to 
the  time  of  plowing.  Plot  1 1  contained  more  formed  pea 
pods  when  turned  than  plot  7  did  when  it  was  turned. 
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It  15  important  to  call  attention  to  plot  ^  as  compared 
with  plot  2.  It  yielded  more  than  three  times  as  much  as 
plot  2.  The  increased  yield  was  due  to  the  pea  vines  planted 
July  31,  after  wheat  was  cut  off  the  plot.  Plot  7  had  wheat 
following^  wheat  with  a  crop  of  peas  occupying  the  soil  two 
and  one-third  months  between  the  two  wheat  crops.  The 
peas  made  as  good  growth  as  the  spring  planted  pea  plots 
but  no  pods  were  ripe  when  turned  under  October  10.  The 
pea  vines  seemed  to  have  restored  the  soil  entirely  from  the 
effects  of  the  previous  crop  of  wheat.  The  yield  of  plot  7 
was  16  bushels  and  53  pounds,  which  exceeds  the  previous 
year's  yield  of  plot  2,  4  bushels  and  i  pound.  The  previous 
year's  crop  (1892-93)  was  the  first  wheat  crop  in  several 
years  and  it  followed  corn  with  a  few  peas  in  corn  which  were 
turned  under  after  ears  were  gathered.  This  season,  how- 
ever, was  more  favorable  for  wheat  than  that  of  last  year. 

It  is  important  to  know  whether  a  crop  of  pea  vines 
turned  into  the  soil  that  was  planted  on  the  soil  in  June  after 
wheat  has  been  cut  from  it  will  restore  the  fertility  of  the 
soil  and  increase  the  succeeding  wheat  crop  as  much  as  turn- 
ing under  a  crop  of  peas  that  was  planted  in  the  spring  and 
occupies  the  soil  the  entire  year.  In  the  latter  case  wheat 
occupies  the  soil  every  other  year  and  cowpeas  the  interven- 
ing year,  while  in  the  first  case  wheat  occupies  the  soil  an- 
nually and  the  cowpeas  the  time  between  the  harvesting  of 
one  crop  and  the  planting  of  the  next,  a  period  of  three  or 
four  months.  By  comparing  the  yields  of  plots  7  and  9,  it 
appears  that  there  is  but  little  difference  between  spring  and 
summer  planting,  and  that  difference  would  not  exist  if 
the  peas  on  plot  7  had  been  planted  soon  after  the  wheat 
was  cut,  thus  giving  them  a  growing  period  fifty-four  days 
longer  than  they  had.  The  extra  period  would  have  allowed 
the  peas  ample  time  to  reach  maturity  and  they  would  have 
made  as  much  growth  then  as  the  peas  did  on  plot  9.     The 
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Wheat  Planted  at  Different  Dates. 

Four  plots  of  Fultz  wheat  were  planted  with  the  same 
quantity  of  seed  to  each  plot  at  the  following  different  dates: 
October  15,  October  25,  November  5,  November  15. 

YIELDS   OF   EACH    PLANTING. 

October       15 — Yield  per  acre  6  bushels  25  lbs. 

October      25 —    '*      *'      *•     8      **        26  lbs. 

November    5 —    '*      "      "     8       "        45** 

November  15—    '*      "      **     ..! 10      "        52  *' 

The  yields  show  a  regular  increase  from  first  to  last 
planting.  The  first  plantings  were  slightly  in  advance  in 
heading  out,  but  the  late  plantings  matured  a  little  in  ad- 
vance of  the  first  plantings  and  made  less  straw  than  the  first 
plantings.  Careful  notes  of  growth  and  weather  conditions 
were  made  during  the  entire  growing  period  and  from  them 
the  weather  seems  to  have  been  the  controlling  factor  in  the 
difference  in  growth  and  yield. 

April  1 5  a  late  spell  of  cold  weather  with  ice  came  and 
doubtless  did  the  early  planted  plots  much  harm.  They 
were  jointing  at  the  time  and  some  of  the  stalks  were  badly 
injured. 

April  22  the  first  planted  plots  were  taller  and  more  joint- 
ed than  the  late  planted  plots.  Likewise  the  early  planted 
plots  suffered  most  for  rain  in  dry  spells  and  from  too  much 
rain  in  wet  spells  and  fired  .some.  About  the  only  practical 
information  to  be  derived  from  this  experiment  is  that  the 
weather  is  a  very  important  factor  in  controlling  the  yield  of 
wheat  especially  on  sandy  soils;  and  that  it  is  advisable  not  to 
plant  too  early  for  probable  danger  from  insects  and  late  freezes 
in  spring;  and  that  it  is  advisable  not  to  plant  too  late,  for 
early  winter  freezes  may  damage  the  stand  and  if  no  late  April 
freezes  come,  the  wheat  might  not  make  so  much  as  if  earlier 
planted  because  the  season  might  be  such  as  to  delay  matu- 
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rity  and  bring  rust  to  damage.  So,  generally  speaking  for 
the  locality  of  the  Station,  I  believe  about  the  last  of  October 
and  the  first  of  November  would  be  the  best  time  to  plant, 
provided  the  soil  was  sufficiently  moist.  If  the  experiments 
were  repeated  for  several  years  the  seasons  are  so  variable 
that  conflicting  results  would  doubtless  be  obtained. 

Deep  Breaking  of  Sandy  Soil  for  Wheat. 

Two  plots  were  broken,  one  very  deep  while  the  other 
was  broken  as  ordinarily  done.  The  soil  was  same  as  all 
the  soil  on  the  Station,  a  sandy  loam  with  good  clay  subsoil 
1 8  inches  from  surface.  The  growth  of  wheat  on  the  two 
plots  did  not  differ  at  all.  The  yields  differed  36  pounds 
grain  per  acre  in  favor  of  deep  breaking.  The  difference, 
however,  is  too  small  for  extra  deep  breaking  to  be  of  prac- 
tical benefit  on  this  sandy  loam  soil. 

Varieties  of  Wheat  and  Seed  from  Different  Localities. 

In  planting  wheat  in  east  and  south  parts  of  the  State 
rust  is  an  important  question  for  consideration.  *A  late 
wheat  crop  is  more  likely  to  rust  than  one  that  matures  ear- 
lier. The  fertility  of  the  soil,  the  character  of  the  soil, 
drainage,  weather  conditions  and  varieties  exert  more  or  less 
influence  upon  wheat  rusting.  Some  varieties  of  wheat  rust 
more  than  others,  but  efforts  to  find  a  rust-proof  variety  have 
so  far  been  unsuccessful. 

There  is  little  difference  in  the  yield  of  varieties  that 
mature  about  the  same  time.  A  good  hardy  variety  of  some 
of  the  standard  sorts  is  the  best  for  general  planting.  A 
good  hardy  red  wheat  is  generally  regarded  as  less  liable  to 
rust.  Fultz  wheat  is  a  hardy  standard  variety  and  has  yielded 
well  in  variety  tests  at  many  of  the  Stations. 

Seed  of  Fultz  wheat  was  obtained  from  Michigan  and 
Missouri,  where  they  had  been  grown  for  more  than  three 
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years,  and  seed  that  had  grown  in  the  vicinity  of  the  Sta- 
tion for  four  or  five  years  were  planted  October  1 5  on  plots 
to  note  their  growth,  period  of  ripening  and  yields.  Mich- 
igan seed  grew  more  and  taller  during  the  winter  than  the 
other  two,  but  as  spring  advanced  all  differences  disappeared. 
Wheat  of  the  local  seed  lay  flatter  upon  the  ground  than  the 
others.  All  ripened  at  the  same  time  and  their  yields  were 
practically  the  same  though  there  was  a  few  pounds  differ- 
ence in  favor  of  the  local  seed,  with  Michigan  seed  less  than 
Missouri. 

Grain  Insects. 
The  principal  insects  that  destroy  stored  wheat,  corn, 
beans,  peas,  etc.,  are  angoumois  grain  moth,  black  weevil, 
red  grain  beetle,  bean  weevil  and  pea  weevil. 

The  latter  two  do  great  damage  annually  in  the  State  to 
stored  cowpeas.  Other  insects  damage  stored  grain  but  not 
as  much  as  those  mentioned. 

The  best  practical  remedy  for  destroying  these  insects  is 
to  confine  the  grain  in  tight  bins  or  barrels  and  set  a  saucer 
containing  about  i  ounce  of  bisulphide  of  carbon  on  the 
wheat  in  each  barrel,  then  cover  the  barrels  tightly  with 
sacks  or  boards  for  a  day  and  all  insects  and  other  vermin 
will  be  killed. 

Bisulphide  of  carbon  is  a  clear,  badly  smelling  liquid, 
and  when  unconfined  quickly  vaporizes  and  being  heavier 
than  air  suffocates  the  insects  as  it  penetrates  all  parts  of  the 
vessel  containing  the  grain.  The  vapor  soon  escapes  when 
the  vessels  are  uncovered.  Great  care  must  be  used  in  hand- 
ling this  substance  as  it  is  poisonous  if  breathed  and  is  highly 
inflammable.  It  should  not  be  used  in  a  room  that  is  artifici- 
ally lighted  or  heated.  It  is  inexpensive  and  can  be  bought 
at  retail  drug  stores. 

Grain  or  peas  can  be  put  in  a  pile  on  a  tight  floor  and  the 
open  vessel  containing  the  bisulphide  of  carbon  set  upon  the 
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apex  of  the  heap  and  the  whole  covered  with  blankets  or 
sheets  to  confine  the  vapors  within  the  heap  of  grain.  Used 
in  that  way,  about  i  pound  to  each  ton  of  grain  will  be 
sufficient. 

Some  Grass  Experiments  on  Clay  Loam  Soil  at  Fayetteville. 

CHARACTER      OF     ROOT     GROWTH     AND     PROPORTION      OF 
ROOTS  TO  TOPS  OF  SOME  HAY  PLANTS. 

The  chief  plants  grown  for  hay  in  Northwest  Arkan- 
sas are  timothy,  red  clover,  orchard  grass,  millet,  and 
cowpeas.  Red  top  is  grown  to  some  extent  but  does  not 
rank  in  favor  with  the  foregoing. 

In  comparing  the  yields  of  these  plants  subsequently  to 
be  described,  an  experiment  was  made  to  determine  approx- 
imately the  proportion  of  roots  and  stubble  to  tops  and  the 
character  of  root  growth  of  those  plants  from  one  season's 
growth. 

In  February  of  1893  ^  P*t  4  ^^^^  deep  was  dug  in  the 
ground  adjoining  the  plots  of  comparative  yield.  Five  boxes 
10x12  inches  and  4  feet  long  were  made  of  1x12  inch 
plank,  open  at  both  ends  and  set  upright  in  the  pit.  They 
were  then  filled  in  such  a  way  that  the  soil  occupied  as  near 
as  possible  the  same  position  that  it  did  in  its  original  posi- 
tion in  the  pit.  As  the  earth  settled  from  rains  the  boxes 
were  refilled  with  surface  soil  until  all  settling  ceased.  Seeds 
of  the  plants  were  then  sown  each  in  a  separate  box  at  the 
usual  rate  of  sowing  as  near  as  it  was  possible  to  do,  though 
the  peas  and  millet  were  afterwards  found  to  be  too  thick. 
Cowpeas  and  millet  were  sown  later  in  the  spring  than  the 
grasses  and  clover  to  avoid  frost.  Soil  around  the  boxes 
was  kept  free  from  vegetation.  The  plants  in  each  box 
grew  as  well  as  the  same  plants  on  adjoining  plots.  When 
the  proper  stages  for  hay  were  reached,  the  tops  were  cut  off 
I  inch  above  the  top  of  the  ground  and  put  in  cloth  bags  to 
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dry.  The  boxes  were  taken  out  of  the  pit  and  carried  to  a 
stream  and  the  roots  washed  out  on  sieves  of  fine  meshes. 
The  roots  were  then  put  in  cloth  bags  to  dry.  The  tops 
and  roots  were  thoroughly  dry  when  weighed  this  June,  and 
below  are  the  weights  in  ounces  for  each  of  the  five  plants: 

ROOTS  AND  TOPS  OF  HAY  PLANTS  OF  ONE  SEASON'S 
GROWTH. 


ROOTS. 

RELATION  OF  ROOTS  TO  TOPS. 

Tops. 

Roots. 

*Tfe 

ICO 

100 

M 

ICO 

83 

^.S 

ICO         1          io6 

3 

ICO                   51 

5 

100 

73 

Character  and  Depth  of  Root  Growth:     Orchard  grass 
roots:  large,  rough,  and  very  long.     Not  wiry. 

SO  per  cent  roots  between  surface  and  12  inches  deep. 

10    ':      "        "     below  *'         '*     20      *• 

Timothy  roots:   Very  small,  smooth  and  wiry. 
50  per  cent  roots  between  surface  and    4  inches  deep. 


95 
100 


12 


Clover  roots:  long  and  small.  Not  as  large  but  stronger 
than  pea  roots.  Tubercles  were  found  on  both  new  and  old 
roots,  and  varied  from  size  of  a  pea  to  smaller. 

Quantity :  Roots  about  same  in  first,  second  and  third 
foot  of  soil. 

Small  roots  were  more  abundant  in  first  and  second  feet 
than  in  the  third  foot.     Very  few  roots  below  48  inches. 

Pea  roots:  Large,  succulent  and  easily  broken,  especi- 
ally the  small  roots.  Tubercles  occurred  in  large  numbers, 
especially  on  old  roots.     Some  were  as  large  as  three  peas 
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together.      Few    occurred    below  2   feet ;    they   were    more 
abundant  between  12  and  18  inches  below  the  surface. 

Quantity:  Roots  about  the  same  in  the  second,  third 
and  fourth  foot.  Less  in  the  first  foot  than  in  second  or 
third.     Many  of  the  roots  went  down  S/4  feet. 

Millet  Toois:  small  and  long,  not  succulent  but  wiry 
and  tough. 

80  per  cent  roots  between  surface  and    12   inches  deep. 
IS  per  cent  roots  between   12  inches  and  3  feet  below 
the  surface.     Few  roots  below  4  feet  deep. 

The  proportion  of  roots  to  tops  and  the  character  and 
depth  of  the  roots  of  these  plants  are  very  interesting.  They 
explain  the  reason  why  some  exhaust  the  soil  and  suffer 
during  drouth  and  that  others  do  not  rapidly  if  at  all  exhaust 
the  soil  and  suffer  but*  little  during  drouths.  These  facts 
accord  with  the  experience  of  farmers. 

Cowpeas  suffer  less  during  drouths  than  any  of  the 
others,  while  timothy  suffers  most  of  all  from  drouth,  and 
stands  the  summers  in  East  and  South  Arkansas  only  when 
sown  on  suitable  soils  and  during  favorable  seasons,* but  here 
in  Northwest  Arkansas  on  clay  soils  and  where  summer 
drouths  are  not  so  long,  it  stands  the  drouths  very  well  when 
well  set. 

Peas  and  clover  get  their  food  nitrogen  mainly  from  the 
air  through  the  microorganisms  that  produce  the  tubercular 
growths  on  their  roots  and  the  depth  of  their  root  growth 
enables  them  to  get  a  large  part  of  their  mineral  food  from 
below  the  surface  soil ;  therefore  they  do  not  exhaust  the 
surface  soil  as  other  plants  do  that  do  not  have  the  tubercles 
on  their  roots  and  that  do  not  have  a  deep  root  system. 
The  tubercular  growths  are  beneficial  to  peas  and  clover  and 
should  not  be  confused  with  harmful  root  galls  that  occur  on 
many  plant  roots.  Peas  and  clover  enrich  the  surface  soil 
by  adding  to  it  plant  food  constituents  which  they  have  ob- 
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tained  from  other  sources  and  are  contained  in  their  roots 
and  stubbles.  Soils  are  very  much  more  enriched  when  the 
growth  of  clover  and  peas  above  ground  are  turned  into  the 
soil  than  when  just  their  roots  remain  in  the  soil.  Thus  it  is 
that  peas  and  clover  increase  the  yield  of  succeeding  crops 
of   cotton,    corn,    wheat,    grasses,    etc. 

Comparative  Growth  and   Yields  of  Some  Hay  Plants  at 
Fayetteville. 

As  stated  in  the  foregoing  experiment  the  chief  plants 
grown  for  hay  in  Northwest  Arkansas  are  red  clover,  tim- 
othy, millet,  orchard  grass  and  cowpeas.  They  are  named 
in  order  of  their  rank  in  area  grown  of  each.  Red  top  is 
grown  to  some  extent  and  ranks  about  in  favor  with  tim- 
othy, though  timothy  is  preferred  for  feeding.  Its  yield  of 
hay  is  light  and  it  is  not  adapted  to  sowing  on  hill  lands. 
Cowpeas  are  just  being  recognized  in  Northwest  Arkansas 
for  hay  and  manuring,  while  in  East  and  South  Arkansas 
it  is  the  chief  hay  plant  on  poor  soils.  The  soil  and  climate 
of  Northwest  Arkansas  are  very  favorably  adapted  to  the 
growth  of  grasses  and  clovers.  Of  the  above  mentioned 
plants  timothy  is  more  largely  grown  than  any  of  the  others, 
except  red  clover.  The  favorite  way  of  growing  those  two  is 
in  mixture.  Many  persons  grow  timothy  and  like  it  better 
as  a  feed  than  they  do  orchard  grass,  because  they  are  bet- 
ter acquainted  with  it  than  with  orchard  grass,  but  orchard 
grass  is  becoming  more  popular  and  it  is  better  adapted  to 
growing  with  red  clover  than  timothy  is. 

Knowing  the  difference  in  the  character  of  the  growth, 
and  especially  the  root  growth  of  timothy  and  orchard 
grass,  it  was  decided  in  1893  ^o  make  a  comparative  test  of 
their  yields  of  hay  and  growth  on  clay  hill  soil.  The  other 
principal  hay  plants,  red  clover,  millet  and  cowpeas  were 
also  included  in  the  test.     The  soil  upon  which   the  plots 
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were  located  is  clay  loam,  on  hillside,  with  well  drained  clay 
subsoil.  The  surface  soil  was  in  good  tilth  and  moderately 
fertile.  Seeds  were  sown  of  the  grasses  and  clover  March 
21.  Cowpeas  were  sown  later.  A  perfect  stand  was  se- 
cured and  all  grew  well  as  the  season  was  very  favorable. 
Millet,  however,  was  killed  by  a  frost  and  was  not  replanted. 

NOTES   ON   GROWTH,    1 893. 

July    6 — Clover  plot  made  fine  growth  and  was  cut  to-day. 

July     IS — Timothy,  height  4  inches  and  tops  mostly  dead. 
It  did  not  head  out  and  was  not  cut. 

Aug.  2 — Orchard  grass  was  cut.  Height  10  inches.  Cut- 
ting was  delayed  on  account  of  dry  weather 
and  it  being  the  first  year  of  sowing. 
Field  peas  planted  May  28  grew  rapidly  and  were 
cut  to-day.  Height  2^  feet.  Grew  vigorously 
notwithstanding  the  recent  Hght  rainfalls.  First 
pods  were  full  grown  but  not  mature,  too  early 
for  the  best  hay,  but  necessary  to  cut  now  to 
secure  a  second  crop. 
Clover:  10  inches  high;  not  very  thick;  cut  this 
date. 

Aug.     7 — Orchard  grass  began  a  rapid  new  growth  in  five 
days  after  cutting.     Notwithstanding  some  dry 
weather  has  been  prevailing,  it  is  now  looking 
green  and  vigorous. 
Not  a  green  blade  oi  timothy  to  be  seen. 

Sept.  23 — Orchard  grass  has  grown  slowly  since  the  first  of 
September.  Height  now  3  inches.  Its  growth 
before  September  has  been  dried  up  some  by 
the  September  drouth. 
Timothy:  None  to  be  seen  on  the  plot. 
Clover:  6  inches  high,  not  thick.  Remained 
green  until  September  14,  then  drouth  checked 
further  growth. 
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Peas:  Second  crop  from  stubble;  height,  14 
inches.  The  severe  drouth  checked  their 
growth.  Dry  weather  prevails  here  very  reg- 
ularly during  the  last  of  August  and  September 
and  makes  a  second  crop  of  hay  from  stubble 
very  light ;  not  worth  saving  for  hay  and  is  bet- 
ter plowed  in  the  soil.  Two  crops  of  hay  are 
also  shortened  by  the  short  summer  or  growing 
season. 

Oct.      7 — Cowpeas  cut  second  time.     Yield  very  light. 

Oct.    15 — Clover  4  inches  high. 

Orchard  Grass  3  inches  high. 

Nov.      I — Orchard  Grass  35^   inches  high;   tips   of  blades 
killed    by  frost;    would  have  afforded  grazing 
since  October  i,  when  rains  began. 
No  signs  of  green  blades  of  timothy. 

Dec.   Orchard  grass  and   clover  continue  to   grow  but 

cold  spells  kill  the  blades  back. 

YIELD   OF   HAY   PER  ACRE,    1 893. 

Clover,  first  cutting,  3,000  pounds. 

Clover,  second  cutting,  1,500  pounds,  total,  4,500 
pounds  of  dry  hay. 

Orchard  grass,  one  cutting,  3,188   pounds  of  dry  hay. 

Timothy  not  high  enough  to  cut. 

Peas,  first  cutting,  3,375  pounds.- 

Peas,  second  cutting,  1,500  pounds,  total,  4,875 
pounds  of  dry  hay. 

Peas,  duplicate  plot,  cut  late  and  only  one  time;  most 
pods  ripe,  4,233  pounds  of  dry  hay. 

NOTES   ON    GROWTH.    1 894. 
January    and    February — Clover    and     orchard    grass 
would  come  out  during  warm  spells  but  would  be  killed  back 
again  by  cold. 
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March  26 — Clover  and  orchard  grass  began  an  early 
and  rapid  growth.  Clover  was  6  inches  high  and  orchard 
grass  4J^  inches  when  a  severe  cold  killed  the  tops  back  to 
the  ground.     Temperature  was  15  degrees. 

April — Clover  and  orchard  grass  revived  again  soon 
after  cold  of  March  26,  but  the  temperature  and  moisture 
were  not  very  favorable. 

Timothy  has  shown  but  few  live  bunches.  Notwith- 
standing the  good  stand  of  last  year  and  that  it  was  not 
cut,  it  succumbed  to  the  drouth,  except  a  few  live  bunches 
and  they  began  a  much  later  growth  this  year  than  clover 
and  orchard  grass. 

May  23 — Orchard  grass  and  clover  both  cut  for  hay. 
Both  were  ready  and  were  cut  at  same  date  and  the  earli- 
ness  of  the  date  should  be  observed. 

June  I — Orchard  grass  and  clover  have  both  begun  a 
new  growth.     Weather  dry. 

July  15 — Rainfall  has  been  insufficient  for  grass.  Or- 
chard grass  6  inches  high.  Clover  cut  second  time  to-day. 
It  was  thin. 

At  this  date  notes  were  prepared  for  this  bulletin.  The 
notes  on  growth  of  the  several  different  plants  show  tjjeir 
growth  during  each  month  of  the  year  and  the  effects  on 
each  plant  of  drouth  and  cold.  The  two  annuals,  cowpeas 
and  millet,  were  not  planted  in  1894. 

YIELDS   HAY   PER   ACRE,    1 894. 

Clover — First  cutting,  4,750  pounds  dry  hay. 

Clover — Second  cutting,  1,875  pounds  dry  hay. 

Orchard  grass — First  cutting,  3,562  pounds  dry  hay. 

Timothy — All  died  from  drouth  in  1893  except  a  few 
bunches. 

The  season  has  been  too  dry  for  best  yields  of  hay. 
Very  much  more  unfavorable  than  last  season. 
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In  the  spring  of  1892  a  plot  adjoining  these  was  sown 
in  orchard  grass  and  the  grass  made  a  fine  growth  and  one 
good  cutting.  In  1893  notes  were  made  of  its  yield  and 
growth,  same  as  other  plots,  for  comparing  its  yield  the  second 
year  with  the  first  year's  growth  of  orchard  grass  plot  planted 
in  1893.  The  season  was  very  favorable  and  the  plot  yielded 
three  cuttings:  first  cutting,  May  20,  second  cutting  Au- 
gust 2,  and  third  cutting  October  7.  Total  yield  of  the  three 
cuttings  per  acre  of  dry  hay  was  9,106  pounds.  Its  yield 
this  the  third  year  at  the  first  cutting  May  23,  4,250  pounds 
of  dry  hay.  This  plot  gives  the  experiment  two  orchard 
grass  plots,  one  of  two  and  the  other  of  three  years'  stand- 
ing, with  yields  and  notes  on  growth  for  each  year.  An 
acre  of  orchard  grass  adjoining  the  plots  but  partly  shaded 
by  trees  has  yielded  hay  in  like  manner. 

These  experiments  extend  over  sufficient  time  to  be  of 
practical  value  and  for  a  comparison  of  the  annual  with  the 
perennial  hay  plants  and  also  for  a  comparison  of  the  growth 
and  yields  of  hay  of  timothy  with  orchard  grass  which  is  the 
main  object  of  the  experiment.  Timothy  died  out  the  first 
summer,  its  root  system  was  too  near  the  surface  of  the 
gr<2und.  Though  the  season  was  not  an  unfavorable  one, 
neither  was  the  grass  cut  for  hay.  It  might  have  done  bet- 
ter if  planted  in  the  fall,  and  the  same  of  orchard  grass,  but 
the  latter  is  clearly  more  able  to  stand  the  drouth  whenever 
planted,  and  therefore  would  furnish  better  grazing  in  the 
fall.  The  grasses  were  not  sown  late  in  the  spring  as  it 
was  March  21  when  they  were  sown.  If  planted  earlier, 
in  this  section,  freezes  would  have  killed  them,  and  after 
March  21  they  had  time  enough  to  make  sufficient  root 
growth  to  stand  the  dry  weather  and  all  but  timothy  did  so. 
Timothy  would  doubtless  have  done  better  on  valley 
soil,  which  would  have  been  moister  than  that  of  the 
plots,  and   orchard   grass  would  also  have  done  better  on 
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moister  soil.  Orchard  grass  possesses  a  much  larger  root 
system  than  timothy  and  its  roots  penetrate  the  soil  to  a 
greater  area  and  depth.  Consequently,  it  has  a  much  larger 
territory  from  which  to  secure  its  food  and  water  supply  and 
that  partially  if  not  entirely  explains  its**capacity  to  excel 
timothy. 

Orchard  grass,  because  of  its  nature,  character  and 
amount  of  growth  is  superior  to  timothy  for  grazing  and  its 
hay  is  also  superior  in  food  constituents  to  timothy  hay. 
Though  popular  judgment  favors  timothy  hay  the  preference, 
however,  is  not  supported  by  chemical  analysis  and  the  ex- 
perience of  many  practical  farmers.  From  the  average  of  sev- 
eral chemical  analyses  timothy  has  a  nutritive  ratio  for  feeding 
of  one  part  of  nitrogenous  substance  to  fifteen  and  five- 
tenths  of  carbonaceous  substance,  while  orchard  grass  has 
more  nitrogenous  substance  in  proportion  to  carbonaceous. 
It  is  one  to  eight  and  eight-tenths.  Stock  eat  orchard  grass 
as  readily  as  they  do  timothy  if  not  more  readily. 

Orchard  grass  is  one  of  the  best  hay  grasses  on  some 
soils  for  East  and  South  Arkansas.  Timothy  will  not  suc- 
ceed there  at  all  except  on  the  fertile  and  moist  bottom  lands 
and  on  fertile  clay  loams,  and  on  such  favorable  locations 
orchard  grass  would  excel  timothy. 

The  complaint  is  often  heard  from  those  who  grow  tim- 
othy on  their  fertile  bottom  lands  that  it  rapidly  impoverishes 
the  soil,  which  is  correct. 

Orchard  grass  is  more  permanent  in  this  State  than 
timothy  and  does  not  in  any  manner  exhaust  the  soil  like 
timothy,  and  it  will  grow  on  clay  hillsides  where  timothy 
will  not  grow  at  all.  Orchard  grass  is  disposed  to  grow  in 
tufts  but  that  can  be  avoided  by  thick  seeding  and  the  soil 
can  be  set  with  it  as  easily  as  with  timothy. 

From  the  character  of  root  growth  and  top  growth  of 
timothy  and  orchard  grass   and   their  nature  and  habits  of 
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growth  as  noted  in  this  experiment,  it  is  evident  that  orchard 
grass  should  excel  timothy  in  yield  of  hay  and  grazing, 
permanency  and  capacity  to  withstand  drouths.  And  such 
are  facts  of  experience  as  well  as  of  experiment.  Though 
timothy  did  not  Aand  the  summer  during  the  experiment 
and  furnish  yields  of  hay  to  compare  in  quantity  with  the 
yields  of  orchard  grass,  it  is  a  matter  of  experience  in  the 
State  that  where  all  things  are  equal  timothy  yields  unequal 
to  orchard  grass. 

Orchard  grass  starts .  growing  very  early  in  the  spring 
and  after  mowing  and  after  the  fall  rains  it  begins  a  rapid 
growth.  It  grows  out  during  warm  spells  in  winter  and 
is  therefore  almost  evergreen. 

Considering  the  capacity  of  orchard  grass  to  stand 
drouths,  its  adaptability  to  most  all  soils,  and  its  yield  of 
hay  and  good  grazing  furnished,  there  are  none  of  the  com- 
monly cultivated  grasses  that  seem  equal  to  it  for  hay  and 
grazing  on  the  soils  of  the  hills  and  valleys  of  Northwest 
Arkansas,  and  it  deserves  more  attention  from  farmers  in 
that  section. 

Cowpeas  yielded  profitably  in  the  experiment.  They 
are  most  always  a  sure  crop  for  hay  and  when  well  cured  are 
equal  to  any  hay,  and  as  a  soil-improver  they  are  equal  to 
red  clover.  Cowpeas  deserve  more  attention  from  farmers 
in  Northwest  Arkansas  for  hay  and  the  pods  for  hogs  to  feed 
on.  They  can  be  planted  after  wheat  and  oats  have  been 
cut,  and  planted  between  June  20  and  July  i,  good  hay 
will  be  made  and  it  will  be  ready  for  cutting  during  the  last 
of  September,  at  which  time  there  is  usually  but  little  lain- 
fall  to  interfere  with  the  hay.  Planted  in  May  one  good 
crop  of  hay  can  be  made  and  from  the  stubble  a  very  good 
second  crop  will  come  which  would  be  more  profitable  turned 
in  the  soil  than  cut  for  hay. 

R.    L.    BENNET^' 

G.  B.  iRBV,  As    stant. 


stock  Feeding. 
So  far  as  known  all  changes  of   whatever  kind  which 
occur  in  nature  are  in  accordance  with  fixed  methods.     Under 
like  conditions  these  changes  are  continually  recurring.     The 
purpose  of  the  farmer  is  to  bring  about  conditions  suitable 
for  the  changing  of  inorganic  to  plant  matter,  and  of  plant 
matter  to  animal  substance.     A  knowledge  of  these  condi- 
tions and  changes  comes  mostly  from  experience.     A  large 
part   of  the  knowledge  which  we  have  of  farming  operations 
is  the  accumulated  experience  of  centuries  of  more  or  less 
blind   practice,  having  for  its  prime  object  the  production  of 
bread,   meat  and    clothing.     To  arrive  at  a   more   definite 
understanding  of  the  methods  of  change  this  experience  has 
of  late  years  been  supplemented  and  extended  by  carrying 
on  certain  operations  of  the  farm  with  unusual  care  in  such  a 
manner  as  to   regulate  with  all  possible  certainty  conditions 
which  are  known  to  influence  the  final  results.     Records  have 
been   kept  of  the  details  of  these  trials  or  experiments,  and 
by  comparing  the  records  of   different  experiments  and  of 
different  experimenters,   men  have    acquired    much   definite 
knowledge  of  the  conditions  most  suitable  for  the  formation 
of  plant  matters,  such  as  hay  and  grain,  and  also  of  those 
most  suitable  for  the  transformation  of  these  substances  into 
meat,  butter  and  milk. 

An  effort  has  been  made  to  give  in  the  following  pages 
something  of  the  leading  principles  which  have  been  ascer- 
tained concerning  the  feeding  of  domestic  animals,  in  such  a 
way  that  *hey  may  be  understood  and  practiced  by  the 
farmers  of  t'lis  State  who  have  neither  the  time  nor  necessary 
opportunitief    or  a  more  extended  study  of  the  subject. 
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Feeding  Standards. 

The  results  of  a  considerable  number  of  feeding  experi- 
ments conducted  in  Germany  have  been  embodied  in  a  ven 
concise  form  into  what  is  commonly  known  as  Wolff's  tables 
or  the  German  Feeding  Standards.  Since  this  table  forms 
the  basis  of  much  work  which  has  been  done  in  recent  year; 
in  the  study  of  animal  feeding,  both  in  this  country  andic 
Europe,  and  is  in  fact  the  only  feeding  table  in  common  us? 
in  this  country,  it  is  here  given  in  full.  While  it  embodies  a 
considerable  number  of  important  principles,  the  limited 
number  of  experiments  upon  which  it  is  based  and  the  great 
complexity  of  the  facts  which  it  is  designed  to  express,  make 
many  of  the  figures  and  numbers  used  in  it,  at  best,  only 
very  approximately  correct.  However,  if  carefully  used,  it 
may  form  a  useful  guide  for  the  feeder,  helping  him  to 
■greater  economy  and  profit. 

For  the  purpose  of  calling  attention  to  certain  facts 
which  have  not  been  pointed  out  as  clearly  as  it  seems  im- 
portant that  they  should  be,  a  supplementary  table  is  given 
showing  the  number  of  pounds  of  organic  matter  which  will 
'be  digested,  in  passing  through  the  animal,  from  each  lOO 
ipounds  of  total  organic  substance  in  the  food.  There  is  also 
shown  in  it  the  number  of  pounds  of  nonnitrogenous  matter. 
This  corresponds  to  the  sum  of  the  fats  multiplied  by  2.2 
and  of  the  carbohydrates  shown  in  the  main  table.  The 
reasons  for  this  change  are  explained  in  the  latter  portion  of 
this  bulletin. 
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The  German  Feeding  Standards. 

Weights  given  are  for  i,ooo  pounds  of  live- weight  of  animal  per  day. 
To  obtain  the  amounts  per  head  divide  these  weights  by  1,000  and  multiply 
the  result  by  weight  of  animal  to  be  fed. 


Oxen,  at  rest  in  stall 

Wool  Sheep,  (ioarser  breeds  .. 

Wool  Sheep,  finer  breeds 

Oxen,  moderately  worked  .   .. 

Oxen,  heavily  worked 

Horses,  moderately  worked... 

Horses,  heavily  worked 

Milk  Cows 

Fattening  Oxen,  xst  period  ... 
"      ad       "     ... 

"  "      3d       " 

Fattening  Sheep,  xst  period  . 

"  "       ad     " 

Fattening  Swine,  ist  period  .. 

"       ad     '•      .. 

"       3d     "     .. 
Growing  Cattle: 

Age. 

Months. 


a-3  . 
3-6  . 
6-xa  . 

I3-X8  . 


Average  live- weight 
per  head. 

150  lbs 

300  "  

Soo  "  

700  "   


x8-ao 850  '*  . 

Growing  Sheep: 

5-6 56  lbs. 

6-8 67  *•   . 

8-" 75  "  . 

XX-X5 8a  "  . 

«5«> 85  **  . 

Growing  Fat  Pigs : 

2-3 50  lbs.., 

3-5 xoo  ••  . 

5-6 las  "  . 

6-8 X70  "  . 

8-X2 250  **  . 


I* 


lbs. 
175 

30.0 
aa.5 
34.0 

a6.o 
aa.5 

a5-5 
34.0 
37.0 
36.0 
35.0 
36.0 
35.0 

36.0 
31.0 
23-5 


33.0 
334 
34.0 
34.0 
34.0 


35.0 
33.0 
33.5 
33. 0 

43.0 
340 

31-5 
37.0 

3X.O 


Nutritive  (Digesti- 
ble) Substance. 


o  9  V 

<8§ 


lbs. 

0.7 

X.3 

x-5 
X.6 
a.4 

X.8 
3.8 
a-5 

3-5 

30 
3.7 
3«o 
3-5 

5.0 
4.0 
3.7 


4.0 
3.a 
a-5 

3.0 

X.6 

3-3 

3.7 

3.X 

X.7 
X.4 

7.5 
5.0 

4-3 
3-4 


11 

c3- 


lbs. 
8.0 
X0.3 
XI.4 
"•3 
13.3 
XX. 3 
13-4 
"5 
XS.O 
148 
X4.8 
15.3 
14. 1 


lbs. 
0.15 
0.30 
0.35 
0.30 
0.50 
0.60 
0.80 
0.40 
0.50 
0.70 
0.60 
0.50 
0.60 


27.5 
34.0 
17-5 


13.8 
X3-5 
X3-5 
X3.0 

X3.0 

X5.6 
13-3 
XX.4 
X0.9 
X0.4 


3.0 

x.o 

0.6 
0.4 
0.3 

0.8 
06 
0.5 
0.4 
0.3 


30.0 
35.0 

33.7 

30.4 
X6.3 


lbs. 

8.85 
XX. 70 
J3-I5 
13.30 
x6.xo 
X3.60 
X7.00 
XS.40 
x8.oo 
18.50 
18.10 
18.70 
18.50 

33.50 
38.00 


19.8 
17.7 
x6.6 
'5-4 
J3'9 

19.6 
x6.6 
14.0 
13.0 

I3.X 

37.5 
30.0 
38.0 
33.8 
18.7 


X  :x3.o 
1 :9.o 
X  :8.o 
1:7.5 
x:6.o 
X  :7.o 
x:s.s 
1:5-4 
1:6.5 
1:5-5 
x:6.o- 
1:5-5 
1:4.5 

1:5.5 
x:6.o 
x:6.5 


1:4-7 
x:5.o 
1:6.0 
1:7.0 
x:8.o 

1:5s 
1:5.5 
1 :6.o 
x:7.o 
X  :8.o 

1:4.0 
x:5.o 

1:55 
x:6.o- 
1:6.5. 


140  ARKANSAS  AGRICULTURAL  EXPERIMENT  STATION. 

Supplementary  Table  to  German  Feeding  Standards. 


ii 


I 

II 

5<g 


Manet. 


R  9  e 

*JS  u 


Steers,  at  rest  in  stall 

Wool  Sheep,  coarser  breeds  . 
Wool  Sheep,  finer  breeds  .... 
Steers,  moderately  worked. . 

Steers,  heavily  worked 

Horses,  moderately  worked .. 

Horses,  heavily  worked 

Milk  Cows  

Fattening  Steers,  xst  period  . 

•*       8d      "     .. 

"  3d  "  . 
Fattening  Sheep,  ist  period  . 

"  ad  "  .. 
Fattening  Swine,  xst  period  . 


ad 
3d 


Average  live -weight 
per  head. 


Orowing  Cattle: 

Age. 
Months. 

a-3 150  lbs..... 

3-6 300  "   ... 

6-ia 500  "  ... 

ia-18 700  "  .... 

i8-a4 850  "   .  . 

Orowing  Sheep: 

5-6 56  lbs 

6-8 67  "   .... 

8-11 75  "    - 

11-15 8a  "   .... 

15-30 85  "   .... 

Crowing  Fat  Pigs: 

a-3 50  lbs... 

3-5 xoo  "   .... 

5-6 las  "   .... 

6-8 170  "  ... 

8-xa as©  **  .... 


17-5 
ao.o 
aa.5 
a4.o 
a6.o 
aa.5 

•5.5 
a4.o 
a7.o 
76  o 
35.0 
a6.o 
35.0 
36.0 
31.0 
a3.5 


aa.o 
«3-4 
34.0 
34.0 
34.0 

a8.o 
aS-o 
33.0 


8.8 
JX.7 
X3.X 
X3.« 
16.1 
13.6 
17.0 
J5-4 
x8.o 
X8.5 
18.x 
18.7 
18.S 
3a- 5 
a8.o 
ao.3 


49-4  I    0.7 
41.5  ,    la 


41.6 
47-9 
38.1 
39.6 
33-3 
35-9 
33-3 
a8.8 
37.6 
98.1 
a6.o 
9-7 
9-7 
X4.0 


X9.8  XObO 

17.7  j  34.4 

x6.6  30.9 

15-4  •    35-9 

13-9  I    41.1 

19.6  30.C 

x6.6  I    33.6 

14.0  39.x 


1-5 
X.6 


lU 


2-4  ^'i 

X.8  I..! 

2.8  .  :j.t 

••5  I  15- 

a.5  I'.J 

3.0  It? 

2.7  !  It  I 

3.0  I  li  ': 

3-5  I  '5- 

4.0  j  UJ 

a.7  1  i:-5 


4.0  '  il» 

3.a  IS-: 

a.5  I  14J 

a.0  j    Vyi 

1.6  117 


3»  j 
«.7 


aa.5 

13.0 

4».3 

.., 

aa.o 

xa.x 

45.0 

x-4 

43.0 

375 

xow7 

7.5 

34-0 

30.0 

XX.8 

5.0 

3»-5 

38.0 

XX. X 

4-3 

37.0 

33.8 

XX.9 

3-4 

ax.o 

«8.7 

11,0 

«S 

I4J 
H5 


3ao 

23.7 
ao.4 
i6j 


*  The  Nonnitrogenous  matter  is  the  sum  of  the  Carbohydrates  and  of  the  Fat  nolti- 
ftlied  by  a. 2. 
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Some  Chemical  Terms  Used  in  Stock  Feeding. 

In  comparing  the  food  values  of  different  substances  by 
chemical  *analysis,  three  different  forms  or  groups  of  the 
chemical  compounds  which  make  up  a  food  are  considered — 
crude  protein,  the  carbohydrates  and  the  fats.  Crude  pro- 
tein consists  of  a  considerable  number  of  substances  most  of 
which  are  quite  similar  to  the  albumen  or  white  of  eggs.  All 
compounds  of  that  group  contain  nitrogen  and  for  that  rea- 
son are  frequently  called  nitrogenous  substances  in  distinction 
from  all  other  organic  matter  present.  This  for  convenience 
may  be  all  grouped  together  and  referred  to  as  «t?//nitrogenous 
organic  matter.    It  comprises  the  carbohydrates  and  the  lats. 

In  seeds  and  grains  the  so  called  fat  is  for  the  most  part 
similar  to  the  fat  of  animals,  but  in  grasses  and  other  coarse 
fodders  it  includes  considerable  and  varying  quantities  of 
coloring  matters  and  other  impurities  which  are  probably  of 
little  or  no  value  as  food.  The  carbohydrates  include, 
among  other  things,  what  is  frequently  known  as  crude  fiber 
and  which  consists  mainly  of  cellulose.  The  lint  of  cotton  is 
nearly  pure  cellulose,  as  also  are  the  long  fibrous  threads 
which  may  be  drawn  out  of  a  partially  decayed  cornstalk. 
The  remainder  of  the  carbohydrates  consists  of  starch,  sugars 
and  other  substances,  some  of  which  may  be  readily  changed 
into  sugar  during  digestion  in  the  animal  body,  and  some  of 
which  are  indigestible  and  which  consequently  do  not  supply 
nourishment  to  the  animal.  These  latter  substances  together 
with  such  portions  of  the  crude  fiber  as  are  not  digested  serve 
to  give  bulk  to  the  food,  and  are,  in  suitable  quantities,  ben- 
eficial in  that  way  for  certain  classes  of  animals. 

The  ash  of  plants,  while  important  in  furnishing  mineral 
salts  to  the  animal,  is  contained  in  most  foods  in  sUch  unnec- 
essarily large  quantities  that  usually  no  account  is  taken  of  it 
in  considering  the  food  value  of  any  substance. 

♦For  further  explanation  of  terms  used  in  fodder  analysis  see  Bulletin  No.  94  of  this  Station. 
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IV/iat  the  Animal  Requires  of  its  Food, — The  muscles  or 
lean  meat  of  animals  is  for  the  most  part,  like  the  crude  pro- 
tein of  plants  but  in  a  larger  degree,  similar  to  the  albumen 
of  eggs.  In  all  animals  which  live  entirely  on  vegetable 
matter  the  origin  of  this  material,  both  during  growth  and  to 
supply  the  waste  which  is  continually  going  on,  is  the  crude 
protein  of  plant  matter.  This  also  is  the  source  of  the  caesine 
and  other  albuminous  substances  which  occur  in  the  milk  of 
dairy  animals.  While  hay  and  grain  plants  derive  their 
nitrogenous  matter  from  inorganic  material  supplied  to  them 
from  the  soil  and  air,  farm  animals  cannot  build  it  up  out  of 
crude  material.  It  must  be  supplied  to  them  in  the  form  of 
albuminoids.  For  the  most  part  these  albuminoids  come 
directly  from  the  crude  protein  of  plants.  They  are  equally 
serviceable  if  derived  from  the  flesh,  milk  or  eggs  from  other 
animals. 

Besides  the  albuminous  substances  there  are  also  found 
in  the  animal  body  fats  and  substances  similar  to  the  sugars 
and  starch  which  occur  in  plants.  The  albuminoids  or  pro- 
toplasm of  living  flesh  is  continually  undergoing  change  or  a 
series  of  changes:  In  fact  it  is  this  change  which  constitutes 
the  life  of  the  protoplasm.  To  enable  this  change  to  go  on 
it  is  necessary  that  some  form  of  nonnitrogenous  matter  be 
present  at  the  immediate  point  of  action.  These  substances 
are  carried  from  one  part  of  the  body  to  another  by  means 
of  the  circulation  of  the  blood.  They  have  their  origin  in 
the  food  consumed  and  may  be  derived  either  from  the  nitrog- 
enous or  the  nonnitrogenous  matters  of  the  food.  When 
obtained  from  nitrogenous  matter  it  is  apparently  at  the  cost 
of  a  certain  amount  of  energy  or  labor  and  they  cannot  be 
derived  entirely  from  that  source  without  so  great  a  disar- 
rangement of  the  animal  system  as  to  speedily  result  in  death. 
They  must  be  derived  in  part  from  the  nonnitrogenous  mat- 
ters, the  starch,  sugars,  fats,  etc.,  of  the  food,  or  from  non- 
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nitrogenous  substances  which  have  been  previously  stored  in 
the  body,  generally  in  the  form  of  fat. 

Since  the  animal  body  requires  these  two  distinct  classes 
of  foods,  the  question  has  arisen  as  to  the  proportions  in 
which  they  should  be  combined  to  give  the  most  satisfactory 
results  in  feeding  animals  for  profit.  The  results  of  numerous 
feeding  experiments  show  that  when  the  proportions  are 
other  than  the  most  suitable,  larger  quantities  of  food  will  be 
required  to  produce  a  pound  of  increase  in  weight  or  a  given 
quantity  of  butter  or  milk  than  would  be  necessary  under 
more  suitable  conditions.  It  has  also  been  found  that  the 
most  suitable  proportion  differs  according  to  the  age  and 
kind  of  animal  and  the  purpose  for  which  they  are  fed. 
Further,  by  combining  foods  of  different  compositions  accord- 
ing to  the  proportions  of  nitrogenous  and  nonnitrogenous 
matters  which  they  contain,  it  is  possible  to  obtain  foods 
suitable  to  give  desired  results. 

No  food  in  common  use  for  the  feeding  of  farm  animals 
is  wholly  digestible  and  the  digestibility  of  both  the  nitrog- 
enous and  the  nonnitrogenous  matters  of  different  foods 
varies  greatly.  Only  such  portions  of  a  food  as  are  digested 
contribute  to  the  nourishment  of  the  animal.  In  considering, 
then,  the  relative  proportions  in  which  the  two  classes  of 
food  material  should  be  combined  the  comparisons  are  based 
upon  those  portions  which  are  digestible,  *In  the  right  hand 
column  of  the  table  given  on  a  preceding  page,  under  the 
head  of  Nutritive  Ratio,  may  be  found  the  number  of  parts 
of  digestible  nonnitrogenous  matter  which  should  be  present 
to  each  part  of  nitrogenous  matter  in  foods  considered  suit- 
able for  the  class  of  animals  named  in  the  first  part  of  the 
corresponding  line.  In  other  words,  the  table  indicates  that, 
in  the  food  for  milch  cows,  for  example,  there  should  be  5.4 
parts  of  digestible  nonnitrogenous  matter  f6r  each  one  part 
of  digestible  nitrogenous  matter,  while  the  food  suitable  for 
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keeping  resting  steers  in  a  condition  neither  to  gain  nor  to 
lose  weight  need  not  contain  more  than  one  part  of  digestible 
nitrogenous  matter  to  each  twelve  parts  of  digestible  non- 
nitrogenous  matter.  In  either  case  it  is  assumed  that  the 
proper  quantities  of  food,  as  shown  in  other  columns  of  the 
table,  will  be  given. 

Variations  from  the  proper  nutritive  ratio  are  at  the 
expense  of  an  increased  consumption  of  food  for  yields  re- 
turned. How  wide  may  be  the  limit  of  variation  without 
seriously  affecting  returns  is  unknown.  That  the  best  ration 
for  a  given  class  of  animals  is  to  a  certain  extent  uncertain 
and  varying  is  apparent  no  less  from  a  careful  examination 
of  the  feeding  table  than  from  a  knowledge  of  the  method  by 
which  it  is  constructed  or  a  consideration  of  the  problem  to 
which  the  figures  are  supposed  to  give  answer.  As  before 
stated  these  figures  are  only  approximately  correct  and  are 
given  only  because  they  are  the  best  answer  which  has  yet 
been  found  to  the  problem  which  is  before  us. 

While  all  animals  require  nonnitrogenous  as  well  as 
nitrogenous  matters  in  their  food,  the  younger  the  animal,  up 
to  maturity,  the  larger  should  be  the  proportion  of  digestible 
nitrogenous  .matter  which  the  food  contains.  Varying  the 
proportions  influences  not  only  the  amount  of  gain  from  a 
given  quantity  of  food,  but  also  the  quality  of  the  increase 
produced,  A  diet  for  young  animals  containing  an  excess 
of  nonnitrogenous  matter  will  produce  a  carcass  of  excessive 
fat  and  probably  an  animal  of  stunted  development,  while  an 
excess  of  nitrogenous  matter  for  older  animals  will  delay  the 
bringing  of  the  animal  into  a  condition  suitable  for  the  butcher. 
In  other  words,  a  highly  nitrogenous  diet  increases  in  an  ani- 
mal the  growth  of  frame  and  flesh,  while  a  highly  carbona- 
ceous or  nonnitrogenous  diet  contributes  more  largely  to  the 
formation  of  fat. 
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Closely  related  to  the  present  branch  of  the  subject  is 
the  relative  increase  in  live  weight  for  a  given  weight  of  food 
consumed  by  animals  of  different  ages.  It  is  almost  the 
universal  experience  of  feeders  that  the  younger  the  animal 
the  greater  will  be  the  gain  for  a  given  weight  of  food  con- 
sumed, and  it  is  now  quite  generally  believed  that  the  profit- 
able feeding  of  hogs  for  market  ends  when  they  have  reached 
a  weight  of  175  to  200  pounds.  It  is  also  argued  that  stetrs 
are  most  profitable  when  so  fed  as  to  be  disposed  of  at  an 
age  of  from  eighteen  to  twenty  months.  This,  however, 
does  not  accord  with  the  prevailing  methods  of  growing 
steers  upon  the  ranges  of  Arkansas  and  presupposes  the  most 
painstaking  and  watchful  care  of  the  animal  from  birth  to 
time  of  sale.  It  is  not  intended  to  here  imply  that  such  is 
not  the  most  profitable  method  of  feeding,  even  under  con- 
ditions prevailing  in  this  State,  but  rather  is  offered  as  a 
suggestion  as  to  a  method  likely  to  produce  good  results. 

Of  those  substances  commonly  used  as  food  for  domestic 
animals,  two  distinct  classes  are  recognized — the  coarse 
fodders  and  the  concentrated  foods.  Generally  speaking  the 
coarse  fodders  are  those  which  contain  a  considerable  quan- 
tity of  woody  matter  (crude  fiber),  notably  from  20  to  30 
per  cent  or  more  of  their  dry  matter.  The  concentrated  foods 
contain  comparatively  little.  Nearly  always  less  than  10  per 
cent.  This  crude  fiber  is  in  a  large  measure  an  index  to  the 
bulkiness  of  the  food.  Notwithstanding  that  a  certain  por- 
tion, frequently  more  than  half,  of  the  crude  fiber  in  a  food 
may  be  digested  by  the  animal  to  which  it  is  fed,  the  amount 
present  is  a  rough  index  of  the  amount  of  that  food  which 
will  pass  through  the  animal  undigested.  In  the  concen- 
trated foods  the  proportion  of  indigestible  matter  to  the  crude 
fiber  is  much  larger  than  in  the  coarse  fodders.  In  all  cases- 
it  is  larger  than  the  amount  of  crude  fiber  present. 
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Owing  to  the  peculiar  structure  of  their  digestive  canals 
different  kinds  of  farm  animals  require  food  of  different 
degrees  of  concentration  or  bulk.  Thus,  horses  doing  little 
or  no  work  should  have  a  comparatively  bulky  and  unnutri- 
tious  food  to  keep  them  in  suitable  condition.  Store  cattle 
and  sheep  will  require  similar  but  somewhat  less  bulky  foods. 
These  same  animals  when  at  work  or  fed  for  fattening  will 
require  a  food  of  nearly  equal  bulk  but  containing  a  larger 
quantity  of  nutritious  or  digestible  matter.  The  structure  of 
the  digestive  tract  of  the  hog  makes  concentrated  food  only, 
adapted  to  its  use  and  nothing  more  bulky  than  young  and 
nutritious  green  clover  or  similar  material  is  of  value  to  it. 
With  all  animals  the  bulkiness  of  food  best  suited  to  them 
increases  with  age.  Very  young  animals  require  food  of  little 
bulk  while  the  food  of  horned  cattle  of  mature  age  may  con- 
tain from  40  to  50  per  cent  of  indigestible  or  effete  matter. 

Stock  Foods. 

The  composition  and  digestibility  of  foods  of  the  same 
kind  vary  within  certain  limits  according  to  the  conditions 
under  which  it  has  grown ;  the  stage  of  development  at  which 
it  has  been  harvested ;  and  the  thoroughness  and  success  with 
which  it  has  been  cared  for  and  preserved.  Of  these  varia- 
tions, that  which  is  most  regular,  and,  in  fact,  the  only  one 
concerning  which  definite  information  can  be  given,  is  the 
stage  of  development  at  which  the  crop  is  harvested. 

It  is  almost  an  invariable  rule  in  all  plant  growth,  that 
the  younger  the  plant  the  greater  will  be  the  proportion  of 
nitrogenous  substance  present  in  its  dry  matter.  The  same 
is  also  true  of  the  ash  ingredients.  Though  the  absolute 
amount  of  these  substances  in  the  plant  or  the  number  of 
pounds  per  acre  increases  with  the  age  the  number  of  pounds 
in  each  100  pounds  of  the  dry  matter  of  the  harvest  steadily 
•decreases.     At  the  same  time  there  is  an  increase  of  the 
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number  of  pounds  of  nonnitrogenous  matter  per  acre  as  well 
as  the  amount  in  each  lOO  pounds  of  total  dry  matter  har- 
vested. The  above  statements  as  to  total  amounts,  do  not 
take  into  account  losses  which  may  occur  in  the  latter  stages 
of  growth  by  the  falling  of  leaves  and  other  mechanical 
means.  « 

As  the  plant  increases  in  age  there  is  an  increase  in  both 
the  relative  and  absolute  amount  of  woody  fiber  in  the  roots, 
stems  and  leafy  portions  of  the  plant.  In  the  seeds  while 
there  will  be  an  increase  of  the  total  amount  of  fiber  there 
will  generally  be  a  slight  decrease  in  the  number  of  pounds 
in  each  lOO  of  the  total  product  as  the  plant  ripens. 

Not  only  does  the  composition  of  the  plant  change  with 
increased  age,  but  the  digestibility  also  decreases.  Espe- 
cially is  this  true  of  the  shrubby  portions  of  the  plant,  the 
stem  and  the  leaves.  While  the  proportion  of  matter  which 
will  be  digested  or  dissolved  by  the  animal  to  which  fed, 
decreases  with  the  age  of  the  plant,  it  does  not  follow  in  all 
cases  that  the  nutritive  value  of  a  given  weight  of  the  food 
will  decrease  in  like  manner.  In  some  instances  much  of  the 
matter  present  which  would  be  dissolved  may  be  in  a  crude 
state  of  combination  quite  unfit  for  the  use  of  the  animal,  but 
which  would  by  further  growth  of  the  plant  be  changed  into 
substances  of  far  greater  food  value.  This  seems  to  be  true 
of  immature  root  crops  such  as  turnips. 

The  time  commonly  adopted  for  the  harvesting  of  crops 
for  hay  is  when  a  majority  of  the  plants  are  in  bloom. 
Though  plants  cut  at  this  stage  contain  a  less  number  of 
pounds  of  digestible  matter  in  each  ton  of  dry  matter  har- 
vested than  when  cut  earlier,  the  total  number  of  pounds 
yielded  per  acre  will  generally  be  greater.  After  bloom  as 
before,  the  total  weight  of  matter  continues  to  increase  and 
the  digestibility  of  the  harvest  to  decrease.  Which  change 
will  generally  be  most  rapid  is  as  yet  an  unsettled  question. 
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When  carefully  preserved  the  mere  drying  of  a  grass 
does  not  decrease  its  digestibility,  or  in  other  words  its  food 
value.  The  difficulties  which  are  commonly  met  in  the 
curing  of  grass  for  hay  makes  the  food  value  of  that  article, 
generally,  somewhat  less  than  would  be  that  of  an  equal 
weight  of  dry  matter  in  the  same  grass  fed  fresh.  To  what 
•extent  there  will  be  loss  of  food  material  in  this  way  depends 
upon  the  success  of  the  curing  operation.  The  relative  quali- 
ties-of  different  hay  cut  from  the  same  kind  of  grass  at  the 
same  stage  of  development  can  generally  be  ascertained  by 
the  farmer  only  by  experience  in  handling  and  feeding. 

The  coarse  fodders  most  commonly  used  in  Arkansas  are 
hays  of  the  various  grasses  and  certain  leguminous  plants 
(among  which  are  clover,  cowpeas,  alfalfa  and  peanuts), 
fodder  from  the  corn  plant  and  cotton  seed  hulls,  besides 
straw  of  wheat  and  oats. 

For  practical  feeding  purposes  the  food  value  of  hay 
from  all  the  tame  grasses  may  be  considered  equal,  and 
according  to  chemical  analysis  prairie  hay  does  not  fall 
greatly  below  them.  It  is  eaten  with  somewhat  less  relish 
and  common  experience  seems  to  be  that  it  is  less  nutritious. 
So  far  as  known  no  experiments  have  been  made  to  determine 
its  digestibility.  It  is  highly  improbable  that  the  food  value 
of  this  article  is  so  greatly  below  that  of  timothy  hay  as 
would  be  indicated  by  the  current  prices.  Hay  from  all  the 
leguminous  plants  is  comparatively  rich  in  nitrogenous  matter 
and  when  well  cured  is,  as  a  single  article  of  diet,  superior 
to  hay  from  the  grasses.  It  will  require  somewhat  less 
nitrogenous  concentrated  foods  when  they  are  given  in  addi- 
tion to  the  coarse  fodder.  It  is  not  well  adapted  as  a  food 
for  horses  because  of  its  comparatively  coarse  stemmy  nature 
and  the  injurious  dust  which  arises  from  such  as  is  not  well 
»cured. 
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One  difficulty  in  using  cowpeas  and  peanut  vines  for  hay 
has  been  that  of  curing,  because  of  the  large  quantities  of 
water  contained  in  the  thick  stems.  Opportunities  for  rem- 
edying this  are  now  offered  in  the  way  of  the  stack  frame 
described  in  Bulletin  No.  27.  of  this  Station. 

Corn  Fodders, — If  the  stalk,  leaves  and  husk  of  the  corn 
plant  could  be  properly  preserved  they  would  in  many  in- 
stances supply  animal  nutriment  quite  equal  in  quantity  to 
the  grain  which  it  produces.  Various  means  are  resorted  to 
for  securing  this  fodder  for  use  and  the  great  question 
involved  is  the  economy  of  the  different  methods  practiced. 
The  costs  and  returns  are  continually  varying  and  only  some 
general  features  of  the  question  can  be  here  pointed  out. 

The  cutting  of  corn  for  fodder  involves  not  only  the  cost 
of  cutting  and  storing  the  fodder,  but  also  a  somewhat  in- 
creased expense  of  gathering  the  grain  from  the  stalk.  There 
is  also  a  greater  or  less  loss  of  grain  by  this  method  of  gath- 
ering fodder  which  varies  with  the  time  of  cutting.  It  has 
been  found  that  cutting  the  corn  when  the  kernel  is  in  milk 
may  diminish  the  yield  of  grain  one-half;  if  cut  when  in 
dough  the  yield  of  grain  may  be  diminished  one-third. 
Probably  it  cannot  be  cut  at  any  time  sufficiently  early  to  be 
serviceable  as  fodder  without  diminishing  the  yield  of  grain 
to  some  extent.  Estimates  made  by  various  Experiment 
Stations  indicate  that  when  comparing  the  cost  of  harvesting 
the  fodder  and  the  loss  and  increased  cost  of  gathering  the 
grain  there  is  in  some  instances  a  loss  and  in  others  a  consid- 
erable profit  by  cutting  the  corn  for  fodder.  It  is  evident 
that  the  chances  for  gain  must  be  greater  the  nearer  the  corn 
is  to  ripeness,  presupposing  of  course  that  it  is  not  so  far 
ripened  as  to  allow  the  drying  of  the  entire  stalk  and  its 
leaves.  Generally  speaking  the  husks  and  lower  leaves  should 
have  become  brown. 


150  ARKANSAS  AGRICULTURAL  EXPERIMENT  STATION. 

An  item  of  importance  in  this  connection  is  the  apparent 
necessity  in  warm  climates  to  allow  the  corn  to  remain  upon 
the  standing  stalk  until  well  dried  and  all  danger  of  moulding 
is  past.  The  method  of  gathering  the  ears  in  such  a  way  as 
to  secure  a  considerable  part  oi  the  husk  results  in  the  saving 
of  a  weight  of  fodder  equal  to  nearly  one-half  that  of  the  dry 
leaves,  and  according  to  the  best  data  at  hand  they  are  nearly 
equal,  pound  for  pound,  in  food  value. 

By  pulling  fodder  there  is  in  many  instances  a  loss  of 
more  than  one-tenth  of  the  grain  and  when  the  cost  of  gath- 
ering the  fodder  is  taken  in  connection  with  this  there  seems 
to  be  more  frequently  a  loss  than  a  gain  in  money  value  of 
fodder  harvested  in  this  way. 

The  only  trials  on  record  show  the  actual  food  value  of 
the  leaves  to  be  even  less  than  that  of  an  jequal  weight  of 
fodder  obtained  by  cutting  that  portion  of  the  stalk  above 
the  ear.  A  majority  of  recorded  trials  show  little  or  no  loss 
of  grain  by  this  latter  method  of  securing  fodder,  and  in  a 
trial  made  at  this  Station  the  weight  per  acre  of  dry  fodder 
was  about  equal  to  that  of  the  pulled  leaves.  As  in  the 
cutting  of  the  stalk  the  loss  of  grain  if  any  will  vary  with  the 
time  of  gathering,  and  since  the  top  is  the  last  portion  of  the 
plant  to  ripen  the  harvesting  may  be  delayed  longer  than 
would  be  profitable  either  with  the  cutting  of  the  entire  stalk 
or  the  pulling  of  the  leaves. 

All  things  considered  it  appears  that  when  it  is  desired 
to  obtain  a  quantity  of  corn  fodder  in  connection  with  the 
grain  grown  in  this  State  the  most  economical  way  is  to  cut 
the  stalk  above  the  ear  after  the  kernel  is  well  dented  and  the 
lower  leaves  are  dead.  It  should  then  be  allowed  to  dry 
thoroughly,  tied  in  bundles  and  stored  in  the  barn  or  in 
stacks.  If  well  preserved,  stock  eat  it  with  a  relish,  and  if 
thoroughly  dried  it  will  contain  pound  for  pound  more  digest- 
ible nutritious  matter  than  the  average    quality  of  timothy 
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hay  and  even  more  than  clover  hay.  The  latter,  however, 
contains  a  much  larger  proportion  of  nitrogenous  matter. 

Ensilage, — A  method  of  preserving  coarse  green  mate- 
rial which  has  been  applied  with  special  success  to  storing  of 
corn  fodder  is  that  of  making  into  silage  or  ensilage  by  pack- 
ing airtight  in  pits  or  bins  known  as  silos.  These  silos  are 
either  underground  cellars  with  cemented  walls  or  buildings 
above  ground  having  specially  prepared  walls  made  airtight 
by  use  of  building  paper  and  tight  board  coverings,  usually 
on  both  sides  of  the  studding,  leaving  a  dead  air  space 
between.  The  inner  of  these  is  generally  coated  with  hot 
coal  tar.  The  silo  may  be  either  circular  or  rectangular  and 
should  be  higher  than  broad.  The  circular  form  is  preferred 
because  cheaper  and  stronger. 

The  favorite  method  of  storing  corn  fodder  in  the  silo  is 
to  cut  it  into  lengths  of  about  one-half  inch.  It  is  then 
spread  evenly  over  the  bottom  or  the  preceding  layer  and 
packed  by  thorough  tramping,  especially  about  the  edges. 
The  practice  of  filling  in  from  two  to  three  feet  on  each  of 
several  succeeding  days  has  met  with  much  favor.  Good 
results  have  sometimes  been  secured  by  putting  corn  fodder 
into  the  silo  at  its  full  length,  but  this  method  has  several 
objections.  The  practice  of  weighting  the  stored  fodder 
heavily  with  stones  or  other  weights  is  now  almost  entirely 
replaced  by  using  a  light  covering  of  hay  or  straw  protected 
by  a  layer  of  boards.  Tarred  paper  is  also  sometimes  used 
while  frequently  there  is  no  covering  whatever.  In  the  latter 
case  it  will  generally  be  necessary  to  reject  the  upper  layer 
of  a  few  inches  before  feeding. 

The  corn  for  silage  may  be  such  as  is  grown  for  the 
ordinary  method  of  harvesting,  but  it  is  generally  planted 
somewhat  thicker.  It  should  not  be  so  thick  as  to  prevent 
earing  freely.  The  time  of  gathering  is  when  the  kernels  are 
glazing. 
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When  equal  care  in  preserving  is  exercised  in  colder 
climates  the  loss  of  dry  matter  of  fodder  preserved  in  the  silo 
is  about  equal  to  that  which  occurs  when  the  corn  is  cut  and 
cured  in  stacks.  In  this  State  the  heavy  fall  rains  would 
cause  a  greater  loss  by  the  latter  method.  The  results  of 
several  experiments  indicate  that  the  food  values  of  the  dry 
matter  of  fodder  preserved  by  the  two  methods  are  about 
equal.  The  ensilage  fodder  requires  less  handling  before 
being  stored  and  is  more  convenient  for  feeding.  It  is  rel- 
ished by  cattle  and  has  apparently  no  injurious  effect  upon 
milk  or  meat  produced. 

Other  green  fodders  have  been  stored  successfully  in 
this  way.  The  practice  of  ensilaging  corn  fodder  and  legumi- 
nous plants  together,  thereby  giving  a  food  of  a  more  suitable 
nutritive  ratio,  has  been  suggested  with  reason,  but  at  present 
there  is  little  experimental  evidence  concerning  the  practice. 
Ensilage  from  clover  is  believed  to  be  inferior*  to  that  from 
corn.  The  coarse  running  nature  of  the  cowpea  vine  is  a 
serious  obstacle  in  the  way  of  its  use  for  ensilage. 

Speaking  of  fodders  in  general,  the  relative  economy  of 
storing  green  in  somewhat  expensive  silos  or  of  drying  and 
preserving  in  the  usual  way  is  still  a  very  open  question. 
The  almost  universal  approval  which  corn  ensilage  has  re- 
ceived wherever  used  is  a  strong  argument  in  its  favor.  It 
is  especially  adapted  for  the  use  of  those  feeding  large  quan- 
tities of  cattle  either  for  dairy  or  beef  purposes.  It  is  too 
costly  for  the  average  small  farmer  and  any  special  use  as  a 
succulent  food  which  ensilage  may  have  in  winter  may  in 
such  cases  be  obtained  by  growing  rye  fodder  and  crimson 
clover,  or  such  root   crops  as  turnips  and   mangel-wurzels. 

Cotton  Seed  Hulls. — Another  material  which  has  of  re- 
cent years  come  into  somewhat  general  use  in  this  State  as  a 
coarse  fodder  is  cotton  seed  hulls.  Especially  are  they  used 
in  abundance  in  feeding  about  cotton  oil  mills  where  they  are 
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fed  in  connection  with  the  cotton  seed  meal.  They  seem 
well  adapted  as  a  dilutant  for  this  highly  concentrated  food 
material  and  are  probably  better  suited  for  that  purpose  than 
almost  any  other  substance  which  could  be  obtained — cer- 
tainly better  than  any  which  could  be  obtained  in  the'vicinity 
where  used.  The  composition  is  very  similar  to  that  of 
wheat  straw  and  it  has  been  found  that  about  two-fifths  of 
the  total  dry  matter  of  the  hulls  is  digestible.  Of  this  by  far 
the  largest  part  is  nonnitrogenous  matter,  so  that  when  fed 
with  cotton  seed  meal  in  the  proportion  usually  given  at  the 
mills  the  nutritive  ratio  of  the  entire  feed  is  not  far  from  1 :6. 

During  the  past  winter  cotton  hulls  have  been  offered 
for  sale  in  the  vicinity  of  some  of  the  large  mills  for  about 
ID  cents  per  bale  of  lOO  pounds.  As  a  food  they  do  not 
seem  so  well  adapted  for  any  other  purpose  as  for  use  with 
cotton  seed  meal. 

Straw, — Of  all  the  grain  straws,  oats  is  probably  most 
suitable  for  food,  partly  because  it  is  usually  cut  before  the 
grain  is  entirely  ripened  and  partly  because  it  is,  even  when 
fully  ripened,  less  harsh  and  woody  and  contains  a  somewhat 
larger  proportion  of  nutritious  matters  than  the  other  straws. 
When  properly  preserved,  straw  may  prove  a  valuable  supple- 
ment to  more  concentrated  foods  and  may  even  contain  suffi- 
cient nutriment  to  answer  as  the  entire  food  for  animals  which 
it  is  not  desired  to  work  or  fatten.  When  cut  at  or  near 
bloom  oats  make  a  valuable  hay  which  approximates  in 
composition  to  that  from  timothy.  Cut  at  this  stage  rust  of 
the  straw  may  be  largely  avoided,  but  when  early  cutting  is 
not  necessary  for  prevention  of  this  disease  there  will  prob- 
ably be  greater  gain  to  allow  the  grain  to  mature. 

The  concentrated  stock  foods  in  most  common  use  in  this 
State  are  corn,  cotton  seed,  wheat  and  oats,  or  by-products 
from  manufacturing  processes  in  which  these  seeds  and  grains 
constitute  the  raw  material. 
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Cotton  Seed, — Several  Experiment  Stations  have  made 
investigations  as  to  the  feeding  values  of  cotton  seed  both  for 
fattening  and  dairy  purposes.  The  raw  seed  has  been  suc- 
cessfully and  profitably  fed  in  connection  with  a  moderate 
amount  of  hay  for  both.  Boiling,  steaming  and  roasting  the 
seed  have  been  tried .  They  have  been  found  to  lessen  the 
laxative  effect  somewhat  and  in  some  cases  have  apparently 
given  more  profitable  returns  than  the  raw  seed.  Roasted 
seed  has  been  found  to  be  much  less  digestible  than  the  raw 
seed.  All  things  considered  it  seems  to  be  the  universal 
sense  that  feeding  the  seed  raw  is  preferable  to  cooking  them 
by  any  of  the  foregoing  methods. 

Cotton  seed  seem  to  have  no  injurious  effect  upon  the 
health  of  cattle,  and  if  fed  in  moderate  quantities  little  injury 
is  done  to  the  quality  of  the  butter  and  milk  of  the  animals 
fed.  An  apparently  almost  universal  effect  is  to  produce 
butter  of  a  light  color.  Cotton  seed  and  its  products  are 
thought  to  have  a  beneficial  effect  upon  the  rising  of  cream 
and  have  been  found  to  decidedly  increase  the  melting  point 
of  butter.  The  flesh  of  animals  fattened  on  cotton  seed  meal 
and  hulls  is  apparently  not  inferior  to  that  from  corn  fed 
animals. 

Neither  cotton  seed  nor  cotton  seed  meal  are  adapted 
for  the  feeding  of  hogs.  In  several  instances  reported  they 
have  resulted  in  the  death  of  the  animals  fed.  They  are, 
however,  reported  as  being  sometimes  used  with  good 
results. 

Cotton  Seed  Meal, — The  value  of  cotton  seed  meal  as 
feed  for  cattle  is  extensively  recognized,  as  is  apparent  from 
the  large  quantities  used  and  the  almost  universally  good 
reports  which  are  given  of  it.  When  other  foods  are  abund- 
ant it  is  especially  valuable  for  increasing  the  nitrogenous 
matter  in  the  rations  fed,  and  where  other  foods  are  scarce  it 
may  be  made  to  take  their  place  to  a  large  extent.     When 
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allowed  to  become  rancid  it  is  unfit  for  feeding  as  it  is  liable 
to  injure  the  health  of  the  animal.  This  condition  is  readily 
recognized  by  the  odor  and  dark  color.  Having  once  become 
rancid  the  material  shorld  be  used  for  fertilizing  purposes 
only. 

On  the  average  each  lOO  pounds  of  cotton  seed  as 
divided  in  the  oil  mills  will  yield  the  following  weights  of 
products; 

Products.  Pounds, 

Meal  37.5 

Oil  12.5 

Hulls 48.9 

Lintel  (short  lint  from  reginning) i.i 

Cowpeas  when  harvested  and  threshed  are  undoubtedly 
a  highly  valuable  concentrated  food,  especially  when  ground 
into  meal.  They  are  a  highly  nitrogenous  food.,  having  a 
nutritive  ratio  of  1:3.1,  and  are  well  adapted  for  feeding  with 
starchy  foods  such  as  corn.  The  difficulties  of  their  use  are 
those  of  gathering  and  threshing  and  their  consequent  high 
price  for  seeding  purposes.  They  are  therefore  not  used  for 
food  to  any  great  extent  except  in  connection  with  the  vine 
upon  which  grown  or  when  gathered  from  the  field  by  hogs. 

Oats. — By  themselves,  oats  are  decidedly  a  horse  food. 
For  cattle  they  are  valuable  for  grinding  with  corn  or  wheat 
to  increase  the  bulk  of  the  meal.  The  difficulties  of  securing 
well  cured  bright  oats  is  greatly  against  their  use  for  horses 
in  this  State,  as  rusty  and  mouldy  oats  are  liable  to  prove 
injurious  to  the  health  of  the  animal  even  when  moistened 
with  water.  Although  containing  more  woody  fiber  than 
any  other  of  the  grains  they  are  a  highly  nutritious  article  of 
diet  being  rich  in  both  nitrogenous  matter  and  oil. 

Corn. — Probably  no  other  commonly  used  concentrated 
food  has  superior  fattening  qualities  to  corn.  It  is  decidedly 
a  carbonaceous  food  having  but  one  part  of  nitrogenous  mat- 
ter  to   about  nine   parts  of  nonnitrogenous   matter.      It   is 
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■especially  adapted  for  the  fattening  of  hogs,  but  has  too  little 
nitrogenous  matter  and  ash  to  be  used  as  an  exclusive  feed 
for  hogs  under  six  months  of  age.  In  fact  a  large  number 
of  experiments  seem  to  prove  that  better  results  will  be  ob- 
tained in  feeding  animals  even  of  more  mature  age  upon  a 
mixture  of  more  nitrogenous  substances  with  corn.  It  is, 
however,  to  be  borne  in  mind  in  this  connection  that  cotton 
seed  meal  is  not  a  suitable  food  for  hogs.  When  the  food  of 
hogs  consists  largely  of  corn  they  should  have  free  access  to 
charcoal,  ashes  or  ground  bones  to  give  necessary  mineral 
material  for  the  formation  of  bones  and  other  requirements  of 
the  body. 

As  a  food  for*  horses  corn  should  be  free  from  mouldy 
or  unsound  ears  as  such  are  now  believed  to  be  the  cause  of 
"blind  staggers,"  and  aside  from  that  are  liable  to  prove  in- 
jurious to  the  general  health  of  the  animal.  As  a  food  for 
<:attle,  where  it  is  possible,  corn  should  be  ground  and  mixed 
with  other  foods,  for  which  purpose  oats,  cotton  seed  meal 
and  bran,  or  ship  stuff,  are  well  suited. 

Corn  Bran. — Of  recent  years  millers  have  come  to  bolt- 
ing corn  as  it  is  ground,  obtaining  therefrom  corn  flour  and 
corn  bran  as.  the  resulting  products.  The  kindness  of  Mr.  B. 
F.  Johnson  has  made  it  possible  to  present  the  analysis  of  a 
sample  of  Kansas  corn  and  the  products  of  its  bolted  meal 
together  with  the  proportions  of  each  obtained.  The  miller 
expressed  the  opinion  that  the  proportion  of  bran  was  larger 
than  will  frequently  occur.  Ten  bushels  of  corn  were  ground 
with  the  following  results  expressed  in  per  cent  of  the  entire 
weight : 

Flour 86.8 

Bran 12.5 

Loss..., 7 
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Composition  of  corn  and  its  resulting  flour  and  bran : 

Cc»rn.  Flour.  Bran. 

Water 1430  I4'65  12.27 

Ash , 1. 12  .80  2.38 

Crude  Protein 9.28  8.88  1075 

Fat  ; 3.84  3.18  8.52 

Crude  Fiber 2.30  1.30  8.85 

Nitrogen  free  extract 69.06  71.19  57-23 

One  of  the  features  most  noticeable  in  this  analysis  is 
the  high  proportion  of  oil  in  the  bran.  There  is  also  in  the 
bran  a  higher  proportion  of  protein,  fiber  and  ash,  but  less 
water  and  much  less  starchy  matter.  This  analysis  shows 
corn  bran  to  be  nearly  equal  to  wheat  bran,  but  from  its 
husky  nature  it  would  hardly  be  very  palatable  for  use  as  a 
single  food.  It  is  also  a  less  nitrogenous  food  than  wheat 
bran. 

Wheat. — The  low  price  of  wheat  during  the  last  few 
years  has  led  to  the  use  of  that  article  to  a  considerable  ex- 
tent as  a  food  for  domestic  animals.  It  is  a  highly  concen- 
trated food,  being  rich  both  in  starch  and  in  nitrogenous 
matters.  The  nitrogenous  matter,  the  greater  portion  of 
which  in  this  grain  constitutes  what  is  commonly  known  as 
gluten,  forms  on  being  wet  with  water  an  elastic  gummy  mass 
which  if  fed  to  animals  in  a  raw  condition  and  without  inter- 
mixture of  other  foods,  is  exceedingly  difficult  of  mastication 
and  digestion.  For  these  reasons  it  must  be  used  with  great 
care.  If  fed  to  horses  or  cattle  it  should  be  diluted  largely 
with  bran  or  oats  or  coarsely  ground  and  sprinkled  upon 
moistened  coarse  fodder,  straw  or  hay,  which  has  been  cut 
into  short  lengths  as  in  a  feed  cutting  box. 

Wheat  is  meeting  with  much  favor  as  a  food  for  hogs, 
either  when  ground  or  fed  whole  and  it  is  sometimes  exten- 
sively fed  without  threshing.  The  Experiment  Stations  of 
Oregon  and  South  Dakota  report  gains  of  about  twelve  pounds 
of  live  weight  per  bushel  of  wheat  fed,  while  numerous  indi- 
vidual farmers  writing  for  agricultural  papers  report  somewhat 
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greater  increases  and  returns  for  wheat  fed  than  would  accord 
with  these  figures.  Wheat  is  especially  adapted  as  a  food 
for  young  pigs  and  breeding  sows — animals  which  require  a 
considerable  proportion  of   nitrogenous  matter  in  their  food. 

Wheat  screenings  frequently  contain  considerable  but 
ever  varying  quantities  of  food  material.  The  value  will  of 
course  increase  or  decrease  largely  in  proportion  to  the 
amount  of  wheat  or  broken  kernels  present.  Foreign  seeds 
may  contain  much  nutriment  but  should  either  be  crushed 
before  using  or  fed  in  such  a  way  as  to  make  certain  that  all 
are  consumed  and  their  vitality  destroyed. 

Mill  Feeds. — Other  bye  products  from  the  milling  cA 
wheat  are  bran  and  shipstuff,  also  called  shorts  and  feed 
middlings.  The  composition  of  both  of  these  articles  varies 
greatly  according  to  the  kinds  of  wheat  used  and,  more 
especially,  according  to  the  special  method  of  the  mill  in 
which  ground.  In  many  mills,  especially  the  smaller  ones^ 
they  are  run  together  as  **millfeed."  They  consist  of  the 
hull  or  outer  portion  of  the  wheat  together  with  a  considerable 
quantity  of  that  portion  of  the  berry  lying  immediately  be- 
neath, besides  the  germ  or  sprout  producing  portion  of  the 
berry,  and  contain  a  considerable  larger  proportion  of  nitrog- 
enous matter,  ash,  oil   and  woody  fiber  than  the  entire  grain. 

Shipstuff  will  generally  contain  a  somewhat  larger  pro- 
portion of  the  center  of  the  berry  and  consequently  more  of 
the  starch  than  will  the  bran.  It  will  also  contain  nearly 
equal  or  slightly  larger  quantities  of  nitrogenous  matter  and 
oil  but  less  crude  fiber  and  ash.  The  constituents  of  ship- 
stuff  are  also  frequently  more  digestible  than  are  those  of  bran. 
Laying  aside  any  reference  to  the  whole  wheat  berry  or  its 
meal,  it  may  be  safely  asserted  that  so  far  as  mill  feeds  go 
they  will  be  of  greater  value  the  greater  the  proportion  of  the 
interior  or  flouring  portion  of  the  kernel  which  they  contain. 
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Especially  is  this  true  when  they  are  used  as  the  entire  or 
chief  article  of  food  for  pigs,  or  as  the  only  concentrated 
^ood  for  animals  receiving  hay  rich  in  nitrogenous  matter, 
such  as  pea  vine  or  clover  hay.  The  large  proportion  of 
woody  fiber  and  its  consequent  bulk,  make  coarse  bran  un- 
suited  as  a  food  for  fattening  hogs  except  when  fed  with  a 
considerable  larger  proportion  of  corn  or  corn  meal.  On  the 
other  hand  shipstuff  wet  with  either  water  or  milk  seems 
especially  adapted  as  a  food  for  young  and  growing  pigs. 
The  same  would  probably  be  true,  of  the  entire  mill  feed 
(bran  and  shipstuff)  mixed  with  a  considerable  proportion  of 
dark  or  low  grade  flour.  Bran  and  shipstuff  are  well  adapted 
as  a  concentrated  food  for  milch  cows  especially  when  mixed 
with  corn  meal. 

Compounding  Food  Rations. 

The  Requirements, — Without  at  present  makings  any 
reference  to  cost  of  material,  there  are,  in  the  selecting  of 
suitable  foods  for  domestic  animals,  tlfree  important  points 
to  consider :  The  amount  of  nutritive  matter  consumed ;  the 
bulk  of  the  food,  and  the.  relative  proportions  of  the  nitroge- 
nous and  nonnitrogenous  matters. 

It  will  be  seen  from  an  examination  of  the  German  Feed- 
ing Standards  that  all  of  these  conditions  vary  with  the  age 
and  kind  of  animals  and  the  purposes  for  which  fed.  The 
amount  of  digestible  or  nutritious  matter  in  different  kinds  of 
food  has  been  ascertained  by  means  of  experiments,  in  which 
both  the  food  eaten  and  the  indigestible  excreta  have  been 
carefully  weighed  and  analyzed.  However  imperfect  the 
results  of  such  experiments  must  necessarily  be  they  have 
given  a  guide  which  may  be  of  great  service  to  those  who  are 
feeding  for  profit. 
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Apparently  the  rnost  definite  method  of  conveying  in- 
formation as  to  the  comparative  bulk  of  food  is  by  comparing 
the  amounts  of  indigestible  or  effete  matter  which  they  con- 
tain, for  in  general  those  foods  which  have  a  large  proportion 
of  crude  fiber  contain  also  a  large  proportion  of  indigestible 
matter.  In  the  supplementary  table  to  the  German  Feeding 
Standard,  given  on  the  page  which  follows  them,  it  may  be 
seen  that  while  the  total  amount  of  organic  matter  and  the 
amount  of  digestible  organic  matter  which  should  be  given 
daily  for  each  i,ooo  ppunds  of  live  weight  of  the  animal, 
both  vary  for  different  groups  of  animals,  they  do  not  vary 
in  the  same  manner  and  to  the  same  extent.  While  in  some 
instances  the  amounts  of  total  organic  matter  remain  the 
same,  the  amount  of  nutritive  substance,  or,  in  other  words^ 
the  amount  of  digestible  matter,  varies  several  pounds. 
Accordingly  in  the  third  column  of  this  supplementary  table 
is  shown  the  number  of  pounds  of  indigestible  organic  matter 
which  should  be  found  in  each  lOO  pounds  of  total  organic 
matter  contained  in  the  food.  This  is  seen  to  vary  from  less 
than  ten  to  nearly  fifty  pounds.  It  may  be  also  seen  that 
those  rations  containing  the  largest  proportions  of  indigestible 
matter  are  for  such  animals  as  common  experience  teaches 
us  are  best  suited  to  the  consuming  of  bulky  fodders. 

In  the  right  hand  colunln  of  the  table  of  Arkansas  Food 
Material,  given  on  the  last  pages  of  this  bulletin,  may  be 
found  the  number  of  pounds  of  indigestible  organic  substance 
in  each  lOO  pounds  of  the  total  organic  matter  in  the  food. 
An  examination  of  the  table  shows  that  in  the  more  concen- 
trated foods,  the  grains  and  seeds  or  their  products,  the 
number  of  pounds  of  such  indigestible  organic  matter  is  very 
notably  less  than  in  hay,  straw,  etc.  From  the  foregoing 
facts  we  have  a  guide  as  to  the  relative  amounts  of  coarse 
and  of  concentrated  foods  which  any  selected  class  of  animals 
should  receive. 
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The  importance  of  having  a  food  of  suitable  nutritive 
ratio  or  containing  a  suitable  proportion  of  digestible  nitroge- 
nous matter  as  compared  with  the  amount  of  digestible  non- 
nitrogenous  matter  has  already  been  pointed  out. 

The  Table  of  Stock  Foods, — The  table  at  the  close  of 
this  bulletin  contains  information,  compiled  from  various 
sources,  concerning  certain  foods  common  to  Arkansas,  so 
arranged  as  to  be  convenient  for  use  in  combining  rations 
suitable  for  different  classes  of  animals,  in  accordance  with 
the  principles  which  have  just  been  pointed  out  and  which 
are  embodied  in  the  German  Feeding  Standards. 

In  the  table  the  proportions  of  ash  and  water  are  given 
though  they  have  little  bearing  upon  the  main  points  in  this 
question.  A  portion  of  the  ash  is  digested  by  the  animal 
and  in  none  of  the  substances  given  is  the  amount  of  indi- 
gestible ash  so  large  as  to  materially  increase  the  amount 
of  effete  matter  in  the  food.  The  water  in  food  has  little 
effect  upon  the  animal  except  in  those  rare  instances  where 
the  proportion  is  so  very  large  as  to  require  the  consumption 
of  an  excessive  amount  in  order  to  give  the  animal  a  suffi- 
cient quantity  of  digestible  organic  matter.  This  may  occur 
in  feeding  large  quantities  of  roots,  especially  when  they  are 
young  and  immature. 

For  many  purposes  in  the  animal  body  the  fat  of  a  food 
is  believed  to  have  a  nourishing  value  much  larger  than  the 
same  weight  of  starch  or  sugar.  For  that  reason  each  pound 
of  it  in  the  food  is  considered  as  being  equivalent  to  2.2 
pounds  of  carbohydrates. 

While  it  is  not  intended  to  deny  that  fat  in  a  food  may 
have  some  special  action  peculiar  to  itself  and  which  cannot 
be  supplied  by  carbohydrates,  our  knowledge  of  this  subject 
is  at  present  too  meager  to  base  any  conclusions  upon  a  slight 
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increase  or  decrease  of  fat  in  the  food.  All  the  foods  given 
in  the  table  contain  at  least  some  fat.  In  none  of  them  is  it 
excessive  except  cotton  seed  and  cotton  seed  meal.  It  is 
well  known  that  notwithstanding  the  large  amount  of  oil 
which  it  contains  cotton  seed  may  be  fed  to  cattle  as  an 
almost  exclusive  food  without  detriment  to  their  health  or 
fattening  qualities.  It  is  evident  that  the  oil  present  in  this 
seed  replaces  the  cafbohydrates  which  would  be  given  in 
other  foods. 

Accordingly,  with  these  facts  in  mind,  instead  of  giving 
the  carbohydrates  and  the  fats  separately  in  the  tables  given 
in  this  bulletin,  both  as  to  the  requirements  of  the  animal  and 
the  composition  of  the  foods,  they  are  combined  under  the 
head  of  nonnitrogenous  matter.  In  doing  this  the  amount  of 
digestible  fat  in  each  food  is  multiplied  by  2.2  before  adding 
the  amount  to  the  digestible  carbohydrates.  This  arrange- 
ment will  simplify  to  a  marked  degree  the  compounding  of 
the  rations  without  destroying  their  accuracy. 

Comparative  Value  of  Foods, — In  considering  from  a 
chemical  standpoint,  the  relative  value  of  different  foods  of 
the  same  class  the  most  definite  base,  seems  to  be  a  compar- 
ison of  the  relative  amounts  of  digestible  food  material  which 
they  contain.  This  may  be  found  by  taking  from  the  table 
given  the  sum  of  the  nitrogenous -and  nonnitrogenous  sub- 
stances. The  special  composition  of  a  food  as  to  its  nutritive 
ratio  may  in  some  instances  make  it  exceptionally  valuable 
in  that  its  use  will  increase  the  efficiency  of  other  foods  at  the 
disposal  of  the  feeder.  To  what  extent  foods  can  be  profita- 
bly purchased  at  an  increased  price  for  such  purposes  is  a 
question  which  at  the  present  time  must  be  ascertained  for 
the  most  part  by  the  judgment  and  experience  of  the  feeder. 
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According  to  the  best  information  at  hand  the  propriety 
of  valuing  foods  according  to  the  amounts  of  nitrogenous 
matter  which  they  contain  is  doubtful,  and  there  does  not 
seem  to  be  evidence  in  support  of  what  has  heretofore  been 
a  common  practice,  of  pronouncing  a  food  superior  because 
of  its  containing  a  large  amount  of  protein  or  nitrogenous 
matter.  Especially  is  this  true  in  a  district  where  nitroge- 
nous foods  are  so  abundant  as  in  the  cotton  growing  States 
at  the  present  time. 

The  foregoing  statements  have  reference  to  material 
simply  as  articles  of  food,  for  the  purpose  of  supplying  nour- 
ishment to  the  animal.  It  frequently  happens  in  districts 
where  animals  are  fed  in  the  course  of  general  farm  practice, 
that  much  reliance  must  be  put  upon  the  value  of  the  manure 
produced  for  profit  from  the  feeding.  In  such  cases  the  foods 
containing  the  largest  amounts  of  nitrogenous  matters  will  in 
many  instances  yield  greatest  profit  because  of  the  large 
amounts  of  nitrogen  which  the  manure  produced  from  them 
will  contain.  In  fact,  cotton  seed  meal,  coarse  bran,  and 
some  other  substances  are  in  some  sections  of  the  country 
worth  quite  as  much  as  a  manure,  at  the  prices  concentrated 
•manures  sell  in  the  markets,  as  they  will  cost.  It  so  happens 
that  in  the  feeding  of  animals  the  manure  produced  will  con- 
tain nearly  the  entire  amount  of  the  more  valuable  manure 
elements  of  the  food,  namely,  nitrogen,  the  phosphoric  acid 
and  the  potash.  Only  very  small  portions  of  each  of  these 
are  retained  by  the  animal,  and  unlike  carbon  and  some 
other  elements  of  the  food  they  are  not  liberated  into  the 
air.  Thus  the  nutritive  effect  of  these  substances  used  as 
food  is  for  the  most  part  clear  gain.  In  view  of  this  fact  that 
food  containing  the  most  nitrogen  will  at  equal  prices  be  the 
most   profitable  to  purchase  except  in  those  cases  where  its 

*For  information  on  the  valuation  of  manures  see  Bulletin  No.  19,  also  Bulletin  No.  24^ 
page  139. 
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use   would   increase  the  proportion  of  nitrogenous  matter  in 
the  food  to  an  injurious  extent. 

The  Calculation  of  Rations. — The  coarse  fodders  of  this 
State  may,  for  the  purpose  in  hand,  be  divided  into  three 
classes :  The  hay  of  grasses ;  the  hay  of  leguminous  plants, 
and  straw  and  cotton  seed  .hulls.  Notwithstanding  that  the 
different  kinds  of  grasses  when  analyzed  and  subjected  to 
digestion  tests  show  marked  differences  in  composition  and 
in  food  values,  yet  the  differences  are  frequently  so  great  for 
different  plants  of  the  same  kind  when  cut  at  different  stages 
of  growth  or  grown  under  different  conditions,  that  for  ordi- 
nary use  in  the  compounding  of  rations  and  in  considering 
the  value  of  such  plants  we  may  consider  hay  from  all  the 
grasses  as  practically  identical.  Making  due  allowance  for 
the  large  amounts  of  water  which  it  frequently  contains,  com 
fodder,  too,  may  be  considered  as  having  the  same  compo- 
sition as  the  hay  of  grasses..  So,  too,  the  leguminous  plants 
differ  so  little  in  composition  from  each  other  that  to  make 
distinctions  between  them  for  ordinary  farm  feeding  is  nearly 
or  quite  useless.  Accordingly  the  following  average  figures 
for  hay  from  grasses  and  from  leguminous  plants  are  given 
for  use  in  compounding  rations: 

Total  Digest  ble    Difrestible     Digestible 

Organic  Organic    Nitrog.nous  Nonnitroge- 

Matter.  Matter.        Matter.       nous  Matter. 

Hay  of  grasses 83.2  48.1  3  7  45.8 

Nutritive  ratio,  i  :i2.4. 

Indigestible  matter  in  each  100  pounds  of  organic  substance,  57.8. 

Hay  of  leguminous  plants 80.0  46.9  8.5  40.0 

Nutritive  ratio,  i  :4.7. 

Indigestible  matter  in  each  100  pounds  of  organic  substance,  58.6. 

Having  at  hand  a  quantity  of  food  material  and  wishing 
to  know  in  what  amounts  and  proportions  to  feed  to  our  ani- 
mals to  get  the  best  results,  we  turn  to  the  table  of  feeding 
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Standards  and  find  the  requirements  of  the  animal  which  we 
are  to  feed.  Take  a  milch  cow,  for  instance,  and  assume  it 
to  weigh  1 ,000  pounds.  It  will  require  24  pounds  of  organic 
matter  of  which  15.4  pounds  should  be  digestible.  The 
digestible  matter  should  be  of  such  a  nature  that  for  every 
one  part  of  nitrogenous  matter  present  there  will  be  *S-4 
parts  of  nonnitrogenous  matter.  By  referring  to  the  supple- 
mentary table  of  feeding  standards  we  find  that  to  give  the 
above  conditions  will  require  2.5  pounds  of  digestible  nitro- 
genous matter  and  ti3.4  pounds  of  nonnitrogenous  matter. 

Supposing,  now,  that  we  have  for  feed,  grass  hay,  corn 
meal  and  cotton  seed  meal.  So  far  as  known  there  is  no 
definite  rule  by  which  the  proportion  of  the  ingredients  may 
be  ascertained.  We  must  examine  the  table  of  their  compo- 
sition and  exercise  our  judgment  in  combining  them.  To 
give  the  desired  bulk  it  will  require  that  about  20  pounds 
of  the  digestible  matter  should  come  from  coarse  fodders. 
This  would  take  exactly  24  pounds  of  hay.  The  other  4 
pounds  of  organic  matter  will  come  from  the  meals.  By  trial 
it  is  found  that  I  pound  of  corn  meal  and  4  pounds  cotton 

^Information  collected  by  the  Wisconsin  Experiment  Station  from  a  large  number  of  dairies 
in  various  States,  shows  the  average  rations  used  at  those  dairies  to  be  as  follows  for  each  i,ooo 
pounds  of  live  weight  per  day  : 

Total  Digestible  Digestible  Digestible         Digestible       Nutritive 

Oiganic  Organic  Nitrogenous    Carbohydrates.  Fat.  Ratio. 

Matter.  Matter.  Matter. 

25.0  16.0  2.2  I3.I  .7  1:6.8 

Aside  from  this  there  are  other  gcod  reasons  for  believing  that  a  less  quantity  of  nitrogenous 
matter  might  in  many  instances  be  used  without  loss  and  possibly  with  greater  profit.  However, 
foods  rich  in  nitrogenous  matter  are  not  the  most  difficult  to  obtain  in  this  State  and  the  tendency 
is  rather  to  make  the  ration  narrower,  that  is,  containing  more  nitrogenous  matter. 

The  sum  of  2.5  and  13.4  is  15.9  or  .5  pound  more  than  the  digestible  matter.  This  is  due  to 
the  fat  having  been  multiplied  by  a. a  in  finding  the  nonnitrogenous  matter  as  explained  on 
page  161. 
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seed   meal  will  give  very  close  to   the  required  amounts  as 
appears  from  the  following: 

Toul  Digestible       Digestible       Digestible 

lbs.  Organic         Organic       Nitrogenous     Nonnitroge- 

Matter.  Matter.  Matter.        nous  Matter. 

Hay  of  grasses 24  20.0  11.5  .89  ii.o 

Corn  meal i  .9  .8  .08  .8 

Cotton  seed  meal 4  3.4  2.7  1.47  1.8 

29  24.3  15.0  2.44  13.6 

Nutritive  ratio,  1 15. 6. 

In  a  similar  manner  by  using  i  pound  of  wheat  middlings 
instead  of  the  corn  meal  we  obtain  the  following : 

Total         Digestible      Digestible        Digestible 
Organic         Organic       Nitrogenous    Nonnitroge- 
Matter.  Matter.  Matter.        nous  Matter. 

Ration  for  z,ooo  pound  live 

weight  per  day 24.3  14.9  2.47  13.4 

Nutritive  ratio^  1 15.4. 

Cotton  seed  and  pea  hay  are  fodders  of  very  common 
occurrence  in  this  State.  Owing  to  the  comparatively  large 
amount  of  protein  which  the  hay  contains  and  the  large 
amount  of  indigestible  matter  in  the  cotton  seed,  we  will  re- 
duce the  hay  to  20  pounds  per  day.  This  will  give  1.7 
pounds  of  digestible  protein.  The  remaining  .8  of  a  pound 
will  come  from  cotton  seed  containing  9.8  pounds  in  each 
100  pounds  of  seed.  It  will  therefore  take  about  8  pounds 
of  seed  and  we  have  the  following : 

Total  Digestible       Digestible        Digestible 

lbs.         Organic  Organic       Nitrogenous    Nonnitrrge- 

Matter.  Matter.  Matter.        nous  Matter. 

Cowpea  hay 20  16.0  9.4  1.70  8.0 

Cotton  seed 8j^  6.7  4.6  .83  5.5 

28>^         22.7  14.0  2.53  13.5 
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In  all  the  above  rations  the  amount  of  digestible  organic 
matter  falls  below  that  given  in  the  table.  This  will  always 
occur  when  there  is  a  considerable  proportion  of  oily  foods 
such  as  cotton  seed  or  cotton  seed  meal.  An  examination 
of  the  supplementary  table  will  show  the  amounts  of  the 
nitrogenous  and  nonnitrogcnous  matters  to  agree  very  closely 
with  the  standard.  This  is  of  first  importance  for  it  is  the 
sum  of  these  that  indicates  the  true  nutritive  value  of  the  food. 

In  the  same  manner  as  we  have  found  the  rations  for 
milch  cows  given  above  we  find  the  following  quantities  of 
cotton  seed  and  pea  hay  fill  the  requirements  given  in  the 
table  for  the  second  feeding  period  of  fattening  steers : 

Weiffht  "^^^^         Digestible      Digestible        Digestible 

Iks  Organic         Organic       Nitrogenous   Nonnitroge- 

Matter.  Matter.  Matter.        nous  Matter. 

Pea  hay 22  17.6  10.3  1.87  8.8 

Cottonseed 11^  9.1  6.3  1.12  7.5 

3S}i        26.7  16.6  2.99  16.3 

« 

In  the  final  fattening  of  cattle,  however,  it  would  be 
better  to  use  some  com  rather  than  to  increase  the  amount 
of  cotton  seed  as  would  be  necessary  to  give  the  desired 
ration.     Hence  we  have: 

Weicrht  '^^'^^         Digestible      Digestible        Digestible 

hf  Organic         Organic      Nitrogenous    Nonnitroge- 

Matter.  Matter.  Matter.         nous  Matter. 

Pea  hay 18  14.4  8.4  1.53  7.2 

Cottonseed 8  6.3  44  .78  5.2 

Corn  meal 5  4.4  4.0  .39  3.8 

31  25.1  16.8  2.70  16.2 

It  being  desired  to  feed  the  above  ration  to  an  animal 
weighing  800  pounds,  the  proper  amounts  may  be  found  by 
multiplying  the  weight  of  each  food  by  800  and  dividing  the 
resulting  products  by  1,000.  Thus  we  obtain  the  following: 
Pea  hay,  14.4  pounds;  cotton  seed,  6.4  pounds;  corn,  4 
pounds. 
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It  is  apparent,  therefore,  that  from  the  data  given  in 
this  bulletin  rations  may  be  computed  for  the  various  animals 
fed  upon  the  farm.  In  practice  it  will  often  be  necessary  to 
modify  the  computed  rations  to  meet  the  needs  of  special 
animals.  The  individual  peculiarities  of  each  can  be  ascer- 
tained only  by  experience  and  observation  on  the  part  of  the 
feeder.  The  tables  will  be  of  service  in  assisting  the  feeder 
to  carry  on  his  work  in  a  systematic  and  intelligent  manner. 

G.  L.  Teller. 
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Partial    Composition    of    some    Stock    Foods    Common    to 

Arkansas. 


CRSBN  FODDERS. 
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Partial   Composition    of    some    Stock    Foods    Common  to 
Arkansas. — (Continued. ) 


HAY  AND  COARSE  DRY  FODDBR 
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